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ABSTRACT 

Three experiments compared cognitive processes in 
Caucasian nursery school children from different socioeconomic 
backgrounds who were equated for performance on the Peabody Picture 
Vocabulary Test. The first demonstrated that children from lower 
socioeconomic backgrounds experience more difficulty in solving a 
series of extradimensional and intradiroensional shifts than children 
from high socioeconomic backgrounds. This deficiency was postulated 
to result from a decreased rate of attentional response acquisition 
which is offset with experience. The second experiment demonstrated 
that low socioeconomic status children organize their recall of 
categorized and non-categorized lists to the same extent as high 
socioeconomic status children but are less effective in filtering 
inappropriate items from recall output. The final experiment 
demonstrated that children could identify stimuli presented via the 
visual and tactual modes and could make cross modal judgments 
regarding the equivalence of these stimuli. There were no effects of 
socioeconomic status on this ability, and extramodal are easier than 
intramodal judgments. Overall, the results do not support a simple 
notion of a deficiency of complex cognitive processes in lower class 
children. ( Author /JM) 



INSTITUTION 
SPONS AGENCY 

BUREAU NO 
PUB DATE 
GRANT 
NOTE 

EDRS PRICE 
DESCRIPTORS 



IDENTIFIERS 



ED 06932 



FinaJ. Report 




Project No.. O-B-044 
Grant No.. OEG-2-70C029(509) 



Donald J„ Tyrrell 
Kenneth H. Brookshire 
C» Richard Puff 
Department of Psychology 
Franklin and Marshall College 
Lancaster, Pennsylvania 17604 



COGNITIVE ABILITIES IN CULTURALLY DISADVANTAGED PRESCHOOL CHILDREN 



September 1972 



U.S, DEPARTMENT OF HEALTH, EDUCATION AND WELFARE 



Office of Education 



National Center for Educational Research and Development 
Region III 



CO 

CO 



THIS OOCUMENT HAS BEEN REPRO- 
OUCEO EXACTLY AS RECEIVEO FROM 
THE PERSON OR ORGANIZATION ORIG- 
INATING IT POINTS OF VIEW OR OPIN- 
IONS STATEO 00 NOT NECESSARILY 
REPRESENT OFFICIAL OFFICE OF EOU- 
CATION POSITION OR POLICY 



U.S, 0EPAR7MENT OF HEALTH 
EOUCATION & WELFARE 
OFFICE OF EDUCATION 




ERIC 



Abstract 



Tnree experiments compared cognitive processes in Caucasian 
nursery school children from different socioeconomic backgrounds 
who were equated for performance on the Peabody Picture Vocabulary 
Test. The first demonstrated that children from lower socio- 
economic backgrounds experience more difficulty in solving a 
series of extradimens ional and intredimensional shifts than 
children from high socioeconomic backgrounds. This deficiency 
was postulated to result from a decreased rate of at tent ional 
response acquisition which is offset with experience. The 
second experiment demonstrated that low socioeconomic status 
children organize their recall of categorized and non-categorized 
lists to the same extent as high socioeconomic status children 
but are less effective in filtering inappropriate items from 
recall output* The final experiment demonstrated that children 
could identify stimuli presented via the visual and tactual modes 
9nd could make cross modal judgments regarding the equivalence of 
these stimuli. There were no effects of socioeconomic status on 
this ability and extramodal are easier than intramodal judgements. 
The results of each experiment are related to a body of relevant 
theoretical and empirical literature. Overall, the results do not 
support a simple notion of a deficiency of complex cognitive 
processes in lower class children. 
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Introduction 



A voluminous literature has arisen in the past decade docu- 
menting the fact that culturally disadvantaged children have 
developed an Intellectual deficit by the time they enter 
elementary school, and that this deficit is difficult to 
eradicate through remedial programs within the public school 
system. It has been assumed that preventive or "interventive" 
educational programs, in the preschool years, have a better 
prognosis than later remedial programs. In general, of course, 
this point of view is consistent both with the concept of develop 
mental stages of learning (e.g., Inhelder & Piaget, 1958) and 
with what we know about transfer of training (Shepp & Turrisi. 
1966). 

Recently, a number of special educational curricula or 
programs for preschool-aged disadvantaged children have been 
developed and employed. It is possible to divide these into 
four categories of approach. 

Environmental enrichment through sensory and manipulative 
experience . — This approach, advocated by Hunt (1964), 
assumes that the disadvantaged child has experienced a 
deprivation of concrete, nonverbal experience which is a 
necessary prerequisite for the development of language 
and thought . The program is designed merely to remove 
this deficit by giving the child the opportunity to en- 
counter a wide variety of new stimuli. 

Verbal bombardment .— This approach, a commonly-used one 
(Gordon & Wilkerson, 1966, p. 50) has been endorsed by 
Jensen (in Hartrup & Smothergill, 1967, p. 134) and 
Weikart (1964). The assumption is that language is the 
basis for most learning and thinking, and since mastery 
of the spoken language normally is acquired between the 
ages of 1 and 5 (Leeper et al. * 1968) , it follows that 
the disadvantaged child should be placed in a verbally 
stimulating environment during the preschool years if the 
deficit is to be prevented or ameliorated. 

Development of gramma tico-logi cal language skills . — Th is 
approach is best exemplified by the preschool program 
developed by Bereiter and Engelmann (1966). The program 
assumes that the intellectual deficit found in disad- 
vantaged children is not merely the result of a vocabulary 
deficit but involves the syntactic and structural aspects 
of the language. The Bereiter-Engelmann program calls for 
the statement of clear educational objectives in language 
usage which are then sought by a formal teaching program 
involving specific lesson units, practice, and feedback*. 
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Stepwise perceptual discrimination training . — Deutsch (in 
Passow, 1963} has argued that while the disadvantaged child 
displays a nonfunctional language system (and therefore 
deficiencies in thinking and concept formation) , the growth 
of language skill depends upon adequate perceptual develop- 
ment. He therefore advocates that preschool education con- 
centrate heavily on perceptual discrimination training. 

This approach is consistent with the methods espoused in 
1912 by Montessori (translated 1964) and , more recently, 
Fowler (1962) where children are exposed to stimulus dis- 
crimination problems of gradually increasing complexity on 
the hypothesis that acquisition of more abstract cognitive 
can develop readily out of this simpler learning. 
Disadvantaged preschool children do show deficits in both 
visual and auditory discrimination learning ability (Klaus 
& Gray, 1968), and programs which have employed special 
perceptual discrimination training have been able to 
report some success in outcome. 

While it is too early to assess the relative strengths and 
weaknesses of each of these approaches to the problem of the 
amelioration of intellectual deficit in disadvantaged children, 
it is evident that the assumptions which have been made regarding 
the nature of the deficit are limited in scope and have not in- 
cluded other processes involved in learning and thinking which are 
well known and which have been intensively studied in other sub- 
ject populations. Moreover, Jensen (in Deutsch, Katz & Jensen, 
1968) has argued that the orientation of existing programs may 
not be the most efficaceous way of making educational progress. 

He states: 

The specific basic questions that need to be answered 
at this stage call for carefully designed experiments 
rather than massive testing programs, the gathering of 
enormous descriptive statistics, or large scale field 
demonstrations ... A much more fine-grained experimental 
analysis of social-class differences in abilities is 
needed if we are to discover the specific environmental 
variables controlling the development of learning 
abilities. Then we can institute those procedures that 
will most effectively raise the educational potential 
of lower-class children, without the wasteful inefficiency 
of the well-meaning, but haphazard, shotgun approach that 
has characterized so much of the educational effort in 
the field ..so far." 

The purpose of the present research program was to initiate 
such an experimental analysis in three areas, in order to determine 
whether intellectual deficits stemmir.c’ from other processes of 
learning and thinking, processes little explored in the preschool 
aged disadvantaged child, can be identified and their causes 
traced. The "probe" areas are: (1) attentional mechanisms, 

(2) organizational mechanisms in memory, and (3) cross-modal 
transfer. Hone of these processes requires a language base. 
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yet all involve processes of a higher order than perceptual 
discrimination learning. Together, they represent a sat of 
mediational processes which have been virtually ignored by 
those working with preschool disadvantaged children, which 

ha J 6 u4 f J rm theoretlcal base in the psychology of learning, 
and which are not unreasonable sources for the intellectual 
deficit found in disadvantaged children given the ?, c.o«fcent- 
» Physical , and "intellectually passive" world iu 
which they are reared. Moreover, corrective programs for these 
process deficiencies would be both simple and obvious. 

Since it has been demonstrated that intellectual ability 

lJfiS? r I e J ated * Wlth b ° th soclal class Whitman & Deutsch, 

1968) and performance on tasks similar to those in the present 

experiments (e.g., Zeaman and House, 1963), it was deemed 
necessary to prevent the possible compounding of effects of 
social class and intellectual ability. Consequently, the 
general plan was to form experimental groups which differed 
in social class yet simultaneously control for intelligence 
:J a11 ^oups for performance on a standardized test 

intelligence. The Peabody Picture Vocabulary Test (PPVT) 
was selected as an appropriate test for the target age group 
and was administered to all children enrolled in one orivate 
church-related nursery school and in the two public school 
operated Head Start programs for two consecutive years and 

c l ass l oom f of 0E0 fund ed Head Start programs and 
anothei private church -related nursery school for one year, 
tvery child in each classroom was given the PPVT by one of 
two female experimenters each of whom was also involved in some 

the PPVT^or^o 3 *? llectio " f ° r the experiments. In addition to 
the PPVT scores, the parental occupation and educational level 

°fL e A . 4 ? was also obtained. These data provided the basis 

determining the social class level of the family of each 

?M 1 b * tbe Hollia p head Two Factor Index of Social Position 

nrovided A total of 351 children were tested and 

formed d Whlch the groups for each experiment were 

formed. Each child was assigned to one of the five social 

class levels suggested by Myers and Bean on the basis of the 

; d !*? S . oc . ial Posi ;;ion score. PPVT test results are presented 
in Table 1-1 for each social class level separately for 
Caucasian and Negro children. 




affects social class on the test performance was 
analyzed by a series of one-way analyses of variance. These 

I(WF*20 d df S l g ?« iCant oo, f x eCt the caucasian children on 

20> £5*001) , MA (F=21.88; df=4,253, p<.001) and 

PPVT raw score (F-21.41; df-4,253; 2 <.001)"but no differences 
due to social class in the Negro children. Che extent of re- 
lationships between social class and these three test scores in 
Caucasian children was measured by Pearson product moment 

crp iel f!^ and yielded significant relationships between 
SES and IQ (r=-.53; df=256; £<.001), SES and MA (r=-.52; df >. 
256; £<.001), and SES and raw score (r=-.52; df*256; p<.00T). 
These correlations indicate that as SES decrease from high 
low performance on the PPVT also decreases. ' 
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Table 1-1 

Means and Standard Deviations of Subject Characteristics 
for the Total Population Tested 



SES 






SES 


Level 


Race 


N 


Score 


I 


Cauc. 


27 


12.04 

(1.75) 




Negro 


0 


. — 


II 


Cauc. 


45 


21.04 

(2.07) 




Negro 


0 




III 


Cauc. 


43 


32.67 

(6.24) 




Negro 


4 


36.25 

(4.87) 


IV 


Cauc . 


58 


51.89 

(5.80) 




Negro 


19 


53i&i! 

(5.68) 


V 


Cauc. 


85 


70.11 

(4.29) 




Negro 


50 


69.82 

(4.03) 





PPVT Raw 




CA 


Score 


MA 


55.83 


52.55 


6.76 


(7.36) 


(7.56) 


(14.99) 


53.95 


52.24 


67.55 


(4.90) 


(8.58) 


(14.73) 



56.51 


54.09 


70.51 


(4.59) 


(7.51) 


(14.46) 


58.50 


29.50 


36.50 


(3.94) 


(5.02) . 


(9.03) 


55.78 


45.28 


58.07 


(5.48) 


(14.85) 


(13.50) 


52.79 


35.79 


43.95 


(5.13) 


(10.60) 


(U.2& 


55.09 


39.07 


47.49 


(6.33) 


(9.91) 


(11.57) 


58.08 


37.88 


45.88 


(7.44) 


(9.62) 


(11.00) 



O 

ERIC 



12 

109.59 

(13.60) 



110.66 

(13.12) 



110.67 

(12.83) 

38.00 

(38.10) 

97.81 
(19.82) 

82 e 05 

(23.89) 

85.87 

(19.07) 

77.82 
(25.87) 
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The differences In IQ between Negro and Caucasian children 
in SES Level IV and V were tested by £ tests and indicated a 
significant difference in both SES Level IV (£=2.82; df=75; 

Z<-05) and SES Level V (£=2.05; df=133; £<.05). These results 
indicate that the tested IQ of Negro children is below th&t of 
caueasian children of the same social class . 

The subjects for each experiment were selected from this 
population with the restrictions that: 

1) only Caucasian, English speaking children were selected, 

2) HI-SES subjects were from SES Levels I or II, 

3) LO-SES subjects were from SES Levels IV or V, 

4) all experimental groups were equated for PPVT test 



performance . 
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Experiment 1 j Discrimination Transfer in Nursery School Children 
from High and Low Socioeconomic Background^ 



Purpose 

In 1969, Jensen postulated the existence of two genetically 
distinct but functionally related abilities which underlie per- 
formance on Intellectual or learning tasks. Level I abilities 
are described as being "associative" in nature and are operation- 
ally anchored to tasks such as digit span and serial learning 
tasks. Level II abilities are raediational in nature, are related 
to the subjects' ability to engage in self initiated activity, 
and are operationally anchored to cross-modal transfer tasks or 
clustering in free recall. 



The noteworthy characteristics of Jensen's notions were the 
postulated differences in the distribution of these abilities as 
a function of social class variables. Thus, Jensen postulated 
that while Level I abilities were equally distributed in both 
upper and lower social classes, the mean of the distribution of 
Level II abilities in children from lower class families is 
shifted down relative to upper class children. 



Mediation models of discrimination learning similarly postu- 
late two distinct yet functionally related response processes 
which must occur during solution of a discrimination problem. 
Zeaman^and House (1963) postulate a chain of responses consisting 
of an observational" or "attentional" response which is made to 
a stimulus dimension and an instrumental response which io directed 
at a specific stimulus cue. According to their model, during the 
solution of a discrimination problem the subject must first learn 
to observe or pay attention to the relevant stimulus dimension 
(e.g., form, color) and then instrumentally respond by selecting 
the correct cue (e.g., square or red) of that relevant dimension. 

In a similar fashion, the Kendlers (1962) have postulated the 
acquisition of a covert verbal response which mediates stimulus 
reception and response occurrence. 

In the present paper it is suggested that there exists a 
correspondence between the two different abilities discussed by 
Jensen and the two response processes postulated by the various 
mediational models of discrimination learning. Specifically, 

Level I ability is assumed to correspond to the rate of instru- 
mental or choice response learning while Level II ability would 
be the analogue of the attentional or verbal mediational response 
acquisition rate. 

This hypothesized correspondence holds an advantage experi- 
mentally, since there are several operations which are known to 
alter the rate of discrimination learning which are attributable 
to the effect of the mediational (attentional) mechanism. Perhaps 
the best known and replicable of these are the discrimination 
transfer operations of intradimensional (ID) versus extradimensional 
(ED) shifts. The ease of learning the second of two discrimination 



problems depends to a large extent upon the consistency of the 

over , the tu ° Problem. Thus, If the subject 
xperl.nces two form-relevant problems with different forms In 
each problem (an ID shift), he will acquire the second problem 

form ln r probWi J f ‘J® ^ elevant dimension Is switched from 
form in Problem 1 to color In Problem 2 (an ED shift) . 

fmp . >1* the f® 18 a correspondence between the attentional 
fmedioM 0 " 3 ^} r w?? nse of Zcaman and House and the Level II 
a i U J ty of Jensen » and lf Jensen’s assumption 
^?a« 0 th w 4 ^ an ° f the distribution of Level II ability In lower 
class children is below that of higher class children, then a 
comparison ° f intradlmensional and extradlmenslonal shift effects 

resulta as a *■ 25* 

class^ i eB (^flVirAT t0 T teSt th6Se n0tl0ns 18 a 2 (social 
nroc J. (type Of ohift) analysis of variance. Thus, In the 

entiated e bv e the e mLr 7 ° M° UPS f nursery sch ° o1 children differ- 
entiated by the measurable social class of their families were siven 

discrlmiuatlon training. One half of the children In each soclS 

class group then experienced an ID shift with the remainder ex- 
periencing an ED shift. remainder ex- 

noT.«H«J naUy * t0 a8sess the extent to which any differences may 

the1ate°It „hlch r cM,a f ^ 0hlf “~° t alternatively, to .“ess 
shift*, fha ich children learn-to-learn successive ID or ED 

(^m ^ e *Psnded to a 2 (social class) x 2 

“J shlf t) x 11 (shift problems) , with each child ex- 

learnlng? 8 3 86 ° f 11 transfer Problems following the original 
Method 

rei a tf5 Pr ° Ximately v 200 chi idren attending either a private church- 
S d i"- ery f h0 °i a federally-funded Head Statt nursery 
Picture VoJtb C ? Ster T Pen “ sylvanla » were administered the Peabody 
Tn5!f Vc ? U 7 Test (?PVT) and the Holllngshead Two-factor 
Index of Social Position (Myers & Bean, 1968)* From this “^1 

aaalLeJ ® aucasla “» English speaking children were selected and 
a ° one of * groups which were equated on MA, IQ, CA, 

Index^of Sori»?°m * ^T° f t 5‘ ese groups were high on the 

(LO SES) rttl lT (HI SES) ‘ While the other ^o were low 
;f S B, \ Taola 2 ;i presents the relevant statistics for all 

Sass dlfferi^rJ 8 ° f A variahce demonstrated significant social 

betwLfthr^oSs^ 66 PPe ^ 8 AJ 3? C? D; E) but no differences 

groups on any other measure approached significance. 

Tha - A P ° r - a ^ 1 - T Sl °" * HGTA ■■“difibd for children was employed. 
Tbe essential features of this apparatus consist of a one-way screen 
Interposed between S and E, and a stimulus tray with two Hnch 
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Table 2-1 

Means and Standard Deviations of Subject Characteristics 
in Each Experimental Condition 



SES 

Level 


Type of 
Shift 


N 


SES 

Index 


CA 


MA 


IQ 


PPVT Raw 
Score 


High 


ID 


8 


17.9 

(4.1) 


54.1 

(4.1) 


62.7 

(18.1) 


104.0 

(17.8) 


49.5 

(9.7) 




ED 


8 


20.6 

(8.0) 


53.7 

(8.6) 


58.5 

(16.6) 


101.5 

(15.8) 


46.0 

(11.4) 


Low 


* 

ID 


8 


62.0 

(13.5) 


53.7 

(5.9) 


56.7 

(11.6) 


100.0 

(14.5) 


46.4 

(8.1) 




ED 


8 


64.2 

(9.2) 


54.3 

(6.0) 


52.0 

(13.2) 


93.9 

(23.1) 


42.5 

(10.8) 
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recessed reward wells 8 Inches apart which can be slid to S's 
side of the apparatus . Stimulus objects were placed over the 
reward wells when the tray was on E/s side of the apparatus and 
not visible to S.. A trial was Initiated by sliding the tray to 
S's side of the apparatus. The base of the objects completely 
covered the reward wells and prevented £ from seeing the reward 
object (M & K candy) hidden under the correct stimulus object. 

JL responded by sliding the object of his choice back to reveal 
the reward well. A correct response uncovered a well with an 
& M candy which jS could place in a bag provided by E. 

The stimuli were 2 inches high, k inch thick masonite forms 
mounted upright on 4 inch square masonite bases. The stimulus 
pool consisted of six forms— square , circle, T, diamond, and 
triangle — in each of six colors — red, blue, green, white, yellow 
and black. 

All ^s were tested individually during every school day. 

Each child was administered 25 two-choice trials every day with 
each new problem beginning on the day following criterion per- 
formance on the preceding problem. This process continued until 
all children had been administered the original problem and 11 
successive transfer problems. Each problem consisted of one 
relevant dimension (either form or color) and one variable- 
within-trials irrelevant dimension (either color or form) . 

Thus, on each trial two stimuli were presented which differed 
in both color and form with the color— form association changing 
randomly over trials (e.g., trial N may have included a red 
square versus a blue circle, while trial N+l whould have been 
changed to a blue square and a red circle). On a form relevant 
problem, one of the forms (e.g., square) would be consistently 
associated with reward while on a color-relevant problem the 
reward was associated with one of the colors. The left-right 
position of the positive cue was determined by a portion of the 
Gellermann (1933) series and the color-form association of the 
positive cue on each trial was determined by another Independent 
Gellermann series. The subject was instructed to push aside the 
object which he thought was hiding the candy prior to problem 
one and received 4 practice trials with objects which were not 
included in the stimulus pool. 

Each problem was continued until the was performing at a 
criterion level of 20 correct trials in a daily session of 25 
trials. If criterion level was not attained within 150 trials 
(si* days) , a special training technique was administered. On 
the day following attainment of the failure criterion the subject 
was shown the two positive stimuli (e.g., blue square and red 
square) and was told that the candy would always be hidden under 
one of them and that he should pick those to find the candy. 

£ was then shown the two negative stimuli (e.g., blue circle 
and red circle) and was told the candy would never appear under 
objects like those and he should not choose them. Following this 
training, the regular daily run of 25 trials was begun. Nine 
subjects within each social class were unable to solve the original 
learning problem without benefit of this training. This is an 
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indication that this type of problem is extremely difficult for 
nursery school children. 

One group of children of each social class level was given 
an original training problem and 11 transfer problems all of 
which had the same relevant dimension (intradimensional or ID 
shifts), while a second group of j>s from each social class level 
received an original training problem and 11 transfer problems 
in which the relevant dimensions alternated between color and 
form with every problem (extradimensional or ED shifts). One half 
the Ss in each of the four groups received a form relevant problem 
on original learning while the remainder were presented a color- 
relevant problem. 

This procedure results in a 2 x 2 factorial design with two 
levels of social class (HI SES and LO SES) with two types of 
shifts (ID and ED) as the major independent variables with all 
groups matched on chronological age, sex, and test scores. 

Finally, the relevant dimensions over problems and the specific 
cues of each dimension were counterbalanced within each group 
so that there could be no systematic effects attributable to 
stimulus characteristics. In addition, the stimulus pairs for 
each problem for each j> were selected from the pool so that no 
stimulus pair would appear on two consecutive problems and no 
color-form combination would appear in more than one problem. 

Results 



The major dependent variables were trials and errors to 
criterion within each problem. Analysis of both produced identi- 
cal conclusions. Therefore, discussion will focus upon the errors 
to criterion measures. Unfortunately, complete data are not 
available for two Sjs in the LO-SES ED group. These Ss had com- 
pleted only six transfer problems at the termination of the 
school year. This fact complicated some of the analyses and 
will be discussed in detail in the appropriate results section. 

The mean errors to criterion for each group over all problems is 
presented in Table 2-2. 

A 2 (social class) by 2 (type of shift) analysis of variance 
was computed on the errors to criterion on the original learning 
(see Appendix F). No significant effect of either social class or 
shift type was evident indicating that there were no differences 
in the rate of acquiring the original learning problem between 
the groups differing in social class or between those groups 
which were to receive ID or ED shifts. 

Analysis of the rate of acquisition of the first transfer 
problem was provided by a 2 (social class) x 2 (type of shift) 
analysis of variance of the total errors to criterion (see 
Appendix G). These data indicate a significant effect due to 
type of shift (F=10.79; df«l,28, £<.005) with ID shifts being 
learned with fewer errors than ED shifts, and a significant 
social class by shift interaction (F=4.84; df=l,28; £<.05). 



Table 2-2 

Mean Errors to Criterion on Each Problem for all Experimental Groups 

Type Shift Problems 

SES of . Orig. 





If) 



Specific group comparisons were provided by Scheffd tests 
which indicated that the LO-SES ED shift group made signifi- 
cantly more errors than any of the other groups. 

Another indication of the transfer from original learning 
is the savings, in errors to criterion, from original learning to 
the first transfer problem. These savings scores are presented 
in Table 2-3 along with the results of‘£ tests for related scores 
for the differences in each group. Significant positive transfer 
occurred in all groups except the LO-SES ED shift group. This is 
another indication of the poor performance level of these sub- 
jects on the transfer problem. 

Since complete data exists for all subjects on the first six 
transfer problems, these data were submitted to a 2 (social class) 
x 2 (type of shift) x 6 (transfer problems) with repeated measures 
over problems (see Appendix H). This analysis demonstrated signif- 
icant main effects of social class (F=4.69; df-1,28; £<.05) and 
type of shift (F=7.30, df° l,28; £<.025) with ID shifts producing 
less errors than ED shifts and HI-SES subjects performing with 
less errors than LO-SES children. There were no problem effects 
but a significant shift by problems interaction appeared (F®2.46; 

£.<*05) . This interaction reflects the convergence of 
the ED and ID shift errors over successive problems. Since an 
F max test indicated heterogeneity of variance, the analysis of 
variance was recomputed with a log(X+l) transformation (see 
Appendix I) and indicated significant main effects of social 
class (F=7. 05; df=l,28; £<.025), type of shift (F*8.57, df»l,28; 
£<•01) and problems (F**3.28; df=5,140; £<.01), as well as~a 
significant interaction of type of shift and problems (F=3 . 04 ; 

— a 5 ,140; £<.01). Thus, the analysis of the transformed scores 
indicated a significant problems effect in addition to the signif- 
icant effects uncovered in the raw data analysis. 

To complete the analyses of the entire sequence of 12 trans- 
fer problems the meau errors of the six Ss who completed a3 1 
problems in the L0—SE3 ED condition was calculated for problems 

(transfer problems 7-11). The mean for each problem was then 
assigned to the missing cells for the two subjects who did not 
complete the entire sequence. A 2 (social class) by 2 (type of 

b y H (problems) analysis of variance was computed on these 
data (see Appendix J). This analysis indicated significant 
main effects due to social class <F=4.72; df»l,28; £<.05), type 
of shift (F»9.67, df»l,28; £<,005) and problems (F»4.40; df«10, 

280; £<.005) as well as a significant interactions of type of 
shift with problems (f=2.59; df-10,280; £<.005). Thus, HI-SES 
children made less errors overall than did LO-SES subjects, the 
ID shifts were easier than the ED shifts, total errors decreased 
over problems and the difference ia error rate between the two 
shift types decreased over problems. An Pmax test indicated 
heterogeneity of variance existed and a second analysis was 
calculated on a log(X+l) transform of the raw data (see Appendix 
K. The analysis produced the same pattern with effects due to 
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Table 2-3 

Mean Savings Score and t_ for Errors on Original Learning 
Minus Errors on the First Transfer Problem 



SES 

Level 


Shift 

Type 


Savings 


.t for related 
distribution 


df 


p value 


High 


ID 


+44.50 


3.87 


7 


<.01 




ED 


+52.60 


3.47 


7 


<.02 


Low 


ID 


+43.50 


3.61 


7 


<.01 




ED 


+13.75 


.80 


7 


>.10 
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to social class (F*5. 09; df=l,28; £<.05) type of shift (F-12.16; 
—*1*2® 5 £<.001) and problems (1F»5.38; df=10,280; £<.001) and the 
significant interaction of shift type and problems (F=2.31* 
df=10,280; £<.025). 

One final analysis on transfer error was calculated on the 
error data from the last transfer problem. This analysis, a 
2 (social class) x 2 (type of shift) analysis of variance (see 
Appendix L) indicated a significant main effect due to type of 
shift (F=3.07; df=l,28; £<.01) but no effect of social class and 
no interaction. This indicates that on this final transfer prob- 
lem ID shifts were easier than ED shifts but the distinction 
between the children from different social classes was no longer 
significant. 

Discussion 



The results indicate that although there are no differences 
in the rate of original learning as a function of social class, 
performance on the transfer problems is better for HI-SES 
children relative to LO-SES children. In addition, ID shifts 
are easier than ED shifts. This differential difficulty of ID 
relative to ED shifts continues to exist through problem 12, 
whereas by problem 12 there were no effects due to the social 
class of the children. Einally, there was a significant decrement 
in overall error rate as Ss experienced the sequence of problems. 

Initially, a correspondence was postulated between the two 
levels of ability discussed by Jensen and the two links in the 
response chain hypothesized by Zeaman and House. Specifically, 
Level I abilities were assumed to be reflected by the instrumental 
response acquisition rate and Level II abilities were related to 
the rate of acquisition of the attentional (or mediational) 
response. 

Given those correspondences and the hypothesized differential 
distribution of Level I and II abilities in 1II-SES and LO-SES 
populations, it is clear that the rate of instrumental response 
acquisition should not differ between populations differing in 
social class. However, the rate of acquisition of the appropriate 
attentional response should be higher in children from HI-SES 
relative to LO-SES backgrounds. 

Since the rate of acquisition of the appropriate attentional 
response has been shown to affect the rate of discrimination 
learning and transfer, it was expected that children from 
differing social class backgrounds would differ in the rate at 
which they acquire and transfer discriminative responses. This 
difference in rate should appear on original learning as a 
main effect of social class. The analyses did not indicate such 
a main effect. However, it is possible that any differences in 
learning rate were masked by the difficulty level of the problem. 
Recall that approximately 60% of the subjects in both social 
class groups failed to learn the original problem without the 
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special training technique. It is conceivable that social class 
differences in acquisition were indeed eliminated by that special 
technique. However, the fact that there were equal numbers of 
children in each social class condition who received that special 
training argues strongly against social class differences in 
initial learning rate. 

The logic is not as straightforward for predicting an out- 
come on the first transfer problem. At the conclusion of Problem 
1 all children will have acquired the appropriate attentional 
(mediational) response as well as the correct instrumental response. 
All of the children then experienced a second problem in which 
there were totally new cues of both the form and color dimension. 
This means that all Ss had to learn a new instrumental response 
and this process should have no differential between-group effects. 
One half of the children in each social class group experienced 
an ID shift with the remainder experiencing an ED shift. Since 
the ID shift groups have already acquired the attentional response 
appropriate for the shift problem (and if they transfer that 
response across problems), they should learn the second problem 
rather rapidly. However, those subjects experiencing the ED 
shift will have to extinguish this original attentional response 
and acquire a novel one (indeed, one which has undergone extinction 
on Problem 1). To the extent that lower class children have a 
decreased rate of acquiring this new attentional response, they 
will experience more difficulty than the upper class children. 

This difference is reflected in the social class by shift inter- 
action with the lower class ED group performing below the level 
of other groups. Not only was that interaction significant but 
the lower class ED shift children experienced no significant 
positive transfer from Problem 1 to Problem 2 whereas children 
in all other groups did experience such positive transfer. 

If the lower mean of Level II abilities in lower class 
children is relatively permanent due to its genetic or 
physiological basis (as postulated by Jensen), then the poorer 
performance of these children witnessed in the first transfer 
problem should continue throughout the series of transfer 
problems. The analysis of the first six transfer problems as 
well as the entire sequence of 11 transfer problems produced a 
significant main effect of social class with the lower class 
children performing at a poorer level than the high class 
children. These data are consistent with expectations based 
upon Jensen's reasoning. However, the picture is muddied by 
the fact that the social class difference occurs as a main effect 
and not as an interaction with problem type and by the absence of 
a significant difference due to SES on the final problem. The 
former indicates that the lower class children were inferior on 
both ID and ED shifts. This would implicate a deficiency in some 
process other than the rate of attentional response acquisition. 
Alternative processes in which the deficiency may exist are the 
instrumental response acquisition rate or some parameter con- 
trolling transfer of the attentional response between problems. 
Although experimental operations do exist to assess the effect of 
both of these processes, the present design did not provide 
the conditions necessary for such analyses. 




analysis, that of errors on the last transfer 
^4°u ' * n< ** cate s that whatever deficiencies are coincident 
with lower socioeconomic status are overcome by continued 
training and are not permanent as suggested by Jensen. Per- 
formance on the final problem was not affected by the social 
class factor although the type of shift was still important. 



In summary, children from families of lower socio-economic 
status do suffer from a deficiency in the acquisition and trans- 
fer of discriminative responding and this deficiency appears to 
be associated with an inferred cognitive (mediational) process 
such as selective attention. Contrary to the expectancies of 
Jensen, the deficiency does not seem to be permanent and, 
therefore, neither constitutional nor genetic. In fact, with 
lwtiyely short 4 6rn ex P° sure to several similar problems the 
mediational deficiency disappears and the lower class children 
begin responding at a level equivalent to the higher class 
children. 



It is of interest that this deficiency disapoears without 
specific training in mediational responding. At no time during 
the experiment were the children given any instructions in how 
to solve the individual problem or in transferring the principle 
of solution across problems. Thus, to the extent that the 
mediations 1 deficiency was overcome, it occurred spontaneously 
and without formal instruction. 
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Experiment _2 : Free Recall of Categorized and Hen— Categorized 



Jensen (1969, 1971, etc.) has offered a major attempt to 
specify the nature of the cognitive deficits of culturally de- 
prived children. Briefly, he has drawn a distinction between what 
he has called Level I and Level II abilities. Level I ability Is 
conceived of as Involving a basic capability for associating 
things, for example, in a simple S-R type of paradigm, or task. 

This kind of ability Is further thought to be equally distributed 
among differing SES groups, and perhaps to develop prior to Level 
II abilities. Level II abilities are thought to comprise more com- 
plex kinds of cognitive capabilities such ^s those presumed to 
be required in conceptual learning, problem solving, and other 
kinds of tasks which are heavily dependent upon verbal mediation. 

^ further proposed that Level II abilities are not equally 
distributed within different SES groups, but are distributed about 
a higher mean among higher SES children. Level II abilities are 
either critically dependent upon the prior existence of sound Level 
I abilities, or simply appear later in the developmental sequence. 

In short, Jensen has proposed that culturally deprived, or 
low SES, children suffer a cognitive deficit in the capacity for 
complex conceptual activities, but have no impairment of the more 
basic associative ability. 

In his efforts to support this view, Jensen has emphasized 
the results of several studies which have used the free— recall 
learning and memory paradigm. This emphasis is justified on the 
basis of his assumption that this task can be an instance of 
either a Level I or a Level II type of task depending upon the 
precise nature of the stimulus materials which are presented, thus 
affording an otherwise high degree of commonality between the 
tasks at the two levels. More specifically, Jensen asserts 
that when the stimulus list comprises items which are "unrelated", 
in the sense that they cannot be readily classed into a few 
common conceptual categories, then only Level I abilities are re- 
quired for its recall or mastery, and differences are thus not 
to be expected between children from different SES backgrounds 
at any stage of development. On the other hand, if such 
categories are built into the list the task becomes, according 
to Jensen, one which requires Level II abilities. Consequently, 
superior performance is expected in recall of a categorized list 
by high SES children (if they are far enough along in the 
developmental sequence) . 

Jensen (1969, 1971) has concluded from his work that there 
are, in fact, no differences in the amount recalled from non- 
categorized stimulus iists by HI-SES and LO-SES groups of children. 



Material in 
Function of 



Nursery School Children as a 
Social Class 



Purpose 
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The research which leads to this conclusion has not been terribly 
explicitly cited by Jensen, but presumably must come from any 
or all of three specific studies. One of these is a study by 
Jensen and Frederiksen (see Jensen, 1971) which is as yet 
unpublished and has not been sufficiently described to permit 
any adequate evaluation. However, it has been noted that it in- 
volved confounding of SES and racA. A second somewhat relevant 
study (Jensen, 1968) investigated digit span performance (rather 
than recall of semantic material) in children with CAs between 
three and five years. No significant differences were found in 
performance by children from families on public assistance and 
those attending private nursery schools. Once again there was 
substantial confounding of SES and race. A third study can 
perhaps be drawn upon if the specification of social class is 
relaxed somewhat. Jensen (1961) describes comparisons of recall 
of a sequence of familiar, but unrelated, objects by Mexican- 
American and Anglo-American children. Jensen noted that the two 
groups did not differ with respect to standard SES indicators 
such as father's occupation, but there were differences between 
the groups in IQ and scholastic achievement which would normally 
be associated with differences in SES. The results in a first 
experiment with fourth grade children showed that when the two 

were raatches at an IQ of about 80, the Mexican -American 
children actually recalled more items, but that wnen the groups 
were matched at an IQ of about 115 there were no significant 
differences. A second experiment with sixth grade children also 
revealed no significant differences between these two subject 



Two studies have concerned the influence of SES level upon 
free recall performance with categorized lists. One of these 
is an unpublished dissertation by Glasman (1968) and the other 
is the study by Jensen and Frederiksen. Jensen (1971) reports 
that both were similar methodologically, i.e., they both in- 
volved confounding of SES and race, stimulus lists comprising 
four categories af five objects, and a sequence of five trials. 
Close agreement was also observed with regard to the important 
features of the results. Comparisons of the amount recalled 
and the degree of categorical organization (clustering) re- 
vealed no differences between HI-SES and LO-SES groups at the 
kindergarten level. However, with children in the fifth grade, 
the HI-SES Ss were substantially superior in both recall and 
clustering. Jensen also offered the additional important 
observation that while the LO-SES children. did not demonstrate 
much clustering on the basis of the common taxonomic categories, 
they did produce many pairs of items that were related on the 
basis of some functional association and which were idiosyncratic. 
If there is formal evidence in support of this it must be the 
Jensen and Frederiksen paper. 

Thus, the available evidence is at least consistent with the 
conclusion which Jensen has drawn. However, a number of important 
problems still need to be resolved. 



groups 
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The most general problem Is the £act that Jensen has 
derived his theoretical notions, i.e., about the kinds of 
abilities which are required by different types of lists, from 
the results of the studies cited here. To use these notions to 
explain the same data represents, of course, a very obvious in- 
stance of circularity. Equal success with new data is required 
to demonstrate that these theoretical notions have any general 
explanatory value. 

Secondly, it seems almost inconceivable, given his position 
on the genetic issue, that Jensen continues to base his con- 
clusions about the nature of the effects of cultural deprivation 
upon evidence from studies where SES and race are totally or sub- 
stantially confounded. Clearly, these variables have to be 
separated before any conclusions about SES effects can be made 
with confidence. 

Finally, Jensen's conclusions rest heavily upon his assumptions 
and his evidence concerning the nature of organizational processes 
in learning and memory. For example, he asserts that categorized 
lists require Level II abilities because they involve substantial 
transformation by Sb of the randomized input order, and that this 
is not the case with non-categorized lists. He further suggests 
that Ss at different SES levels used different modes of organization, 
and that not much organization by any Ss with any type of list 
takes place at the kindergarten level. The proper evaluation of 
these kinds of conclusions would appear to warrant a much more 
detailed examination of organization in recall than has yet been 
provided . 

Thus, the purposes of the present research were to correct 
some of the weaknesses of previous research in this area, to further 
assess the utility of Jensen's analysis, and to extend our under- 
standing of the cognitive and conceptual consequences of cultural 
deprivation. 



The stimulus items were colored picture vocabulary cards from 
Level #1 of the Peabody Language Development Kits. There were two 
types of lists, categorized (C) and non-categorized (NC), and 
there were also two separate lists of each type for purposes of 
internal replication and control. 

As shown in Appendix M, the C lists comprised three items 
from each of four taxonomic categories for a total list length 
of 12 items. More specifically, C list No. 1 included categories 
of things to eat, vehicles, animals, and articles of clothing, 
while the categories of C list No. 2 were fruits, articles of 
furniture, tools,, and people representing familiar occupations. 

The NC lists comprised 12 items chosen so as to avoid .more 
than single instances of the kinds of broad taxonomic categories 
built into the C lists. 



Method 
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Duplication of initial phonemes was avoided within all lists. 
Additionally, C list No. 1 and NC list No. 1 were matched in the 
sense that one item from each of the categories in C list No. 1 
also appeared in NC list No. 1. Similarly, one item from each of 
the categories in C list No. 2 also appeared in NC list No. 2. 
Subsequent reference will be made to list pairs 1 and 2. 

The apparatus included the actual picture cards from the kit 
which were manually presented. A small flashing light, seen only 
by 1£, was used to pace the presentation of the cards, and an 
Ampex Micro 24 tape recorder was used to record S/s responses. 

The Ss in this study were 72 Caucasian preschool children. 

As shown in Table 3-1, there were 18 _Ss in each of the four major 
oES X type of list- groups. Furthermore, the 18 £s in each of these 
groups were divided into nine who received list No. 1 of that 
particular type and nine who were given list No. 2. 

The two SES levels were established as follows : the high SES 

~ 8 J a u 1 J a , t , tended either of two private, church-related nursery schools 
and had Hollingshead Two-Factor Index of Social Position (Myers & 
Bean, 1968) values falling at Levels I and II. The low SES Ss 
attended either of two Head Start programs. These Ss were all from 
Levels IV and V according to the Hollingshead Index* The mean 
SES index scores for all groups are shown in Table 3-1. The 
mean scores for high and low SES Ss were compared by t-tests within 
each of the four type of list X list No. conditions with the re- 
sult that every comparison was significant at the .001 level or 



The two SES levels were matched as closely as possible, within 
the limitations of the available S population, for MA, IQ, CA, and 
sex. The MA and IQ scores were determined with Form A of the 
Peabody Picture Vocabulary Test (PPVT). The Ss for this experiment 
were selected from a larger number of children who were screened 
with the PPVT. Testing with the PPVT took place a minimum of four 
weeks before the .conduct of the experiment. 

J? 16 meanS and standard deviations of the matching variables, 
CA, MA, IQ, and PPVT raw scores, ace shown for all conditions in 
Table 3-1. Comparisons between HI-SES and LO-SES groups by t 
tests revealed that none of the differences achieved the .05 
level of confidence. Thus, for example, the HI-SES Ss given 
C List No. 1 were equivalent ton these measures to the LO-SES 
Sis given the same list. The same was true for C List No. 2, and 
for C lists 1 and 2 combined, etc. 

Procedure 



The data were collected by an adult female JS. This same E 
had previously tested about half of the Ss with the PPVT and always 
spent about a week in a clads room helping the teacher and getting 
acquainted before any of the children in that class were used in 
the experiment. 



beyond 




Table 3-1 



Means and Standard Deviations of the Important 
Characteristics of the Subjects in Each Condition 



SES 

Leve. 


Type of 
List 


List 

No. 


N 


M/F 


SES 

Index 


CA 


MA 


IQ 


PPVT 

Raw 

Score 




Cate- 


1 


9 


5/4 


21.55 

(8.63) 


58.55 

(6.27) 


69.55 . 

1 (9.82) 


109.11- 

(5.64) 


54.00 

(4.66) 




gorlzed 


2 


9 


4/5 


20.33 

(6.10) 


55.44 

(6.42) 


67.66 

(10.94) 


109.33 

(3.31) 


53.00 

(5.47) 


High 




1&2 


18 


9/9 


20.94 

(7.27) 


57.00 

(6.36) 


68.61 

(10.13) 


109.22 

(6.89) 


53.50 

(4.96) 






1 


9 


4/5 


19.44 

(7.46) 


53.11 

(5.30) 


64.88 

(9.07) 


109.33 

(6.48) 


51.66 

(4.82) 




Non- 

Cate- 

gorized 


2 


9 


5/4 


21.22 

(7.27) 


60.22 

(11.68) 


65.88 

(6.93) 


109.77 

(4.14) 


46.00 

(17.63) 






1&2 


18 


9/9 


20.33 

(7.21) 


56.66 

(9.53) 


65.38 

(7.85) 


109.55 

(5.28) 


48.83 

(12.87) 






1 


9 


6/3 


56.00 

(10.45) 


54.66 

(5.52) 


63.55 

(10.81) 


107.00 

(8.07) 


50.88 

(5.62) 




Cate- 

gorized 


2 


9 


6/3 


55.11 

(8.62) 


59.33 

(4.18) 


68.33 

(8.50) 


108.22 

(7.83) 


53.33 

(3.90) 


Low 




1&2 


18 


12/6 


55.55 

(9.31) 


57.00 

(5.32) 


65.94 

(9.72) 


107.61 

(7.74) 


52.11 

(4.86) 






1 


9 


7/2 


56.33 

(10.81) 


55.77 

(5.84) 


64.11 

(10.63) 


107.11 

(8.46) 


51.66 

(5.35) 




Won- 

Cate- 

gorized 


2 


9 


5/4 


53.66 

(9.64) 


55.44 

(5.68) 


63.88 

(9.68) 


107.44 

(7.45) 


50.88 

(4.56) 






1&2 


18 


12/6 


55.00 

(10.03) 


55.61 

(5.59) 


64.00 

(9.86) 


107.28 

(7.74) 


51.05 

(4.83) 



3% 



o 




The experimental task was explained to the Sa as follows: 

"We are going to play a game to see how well you 
remember pictures. I'll show you some pictures and 
tell you their names. When we’re finished, I'll ask 
you what the pictures were, and you'll tell me the 
names of all of the ones that you can remember. There 
may be too many to remember all of them, so just try 
to remember as many as you can. Do you think that you 
understand the game? Do you want to ask' any 
questions?" 

The stimulus cards were then shown and labelled by £ at the 
rate of one every three seconds. After the final stimulus- card, 

E turned on the concealed tape recorder with a foot-pedal and 
said, "Now, what pictures do you remember?" The recall period 
lasted until S had given no more items for a period of about 
15 seconds and had been prompted for any additional items. 

Then _S was given some mild praise and encouragement. 

The procedure was repeated for a total of six trials. The 
order of presentation of the items on every trial was haphazard, 
and was determined by a shuffling of the cards before each trial. 
After the completion of all trials each was given a choice of 
10$ prizes. 

Results 

The initial set of analyses concerned several indices of 
the amount of recall and its accuracy. 

The first data to be examined were the mean number of items 
recalled correctly from the stimulus list. For this analysis 
extra— list intrusions were never counted as correct and responses 
which S repeated within a single trial were tabulated as only a 
single correct response. Means for all conditions are shown in 
Table 3-2. 

The application of the test revealed no significant 

heterogeneity of variance and inspection revealed no linear re- 
lationship between means and variances. The data were then 
analyzed according to a design comprising three be tween- Ss 
variables: high and low SES, C and NC types of lists, and lists 
1 and 2 of each type. Trials represented the single within-Ss 
variable. “ 

The results of the analysis are shown in detail in Appendix 
N. Greater correct recall was observed with the C list than with 
the NC list, F (1,64) ■ 17.25, £<.001. The second— order inter- 
action involving C vs. NC lists x SES level x Lists 1 and 2 was 
also significant, F (1,64) » 9.66, £<.005. The first-order 
interaction of C vs. NC lists x level of SES fell just short of 
significance, F (1,64) * 2.80, ,10>£>.05. Additionally, the over- 
all effect of trials was significant, F (5,320) = 50.43, £<.001, 
as was the interaction of trials x C vs. NC lists, F (5.32) = 

2.48, £<.05. “ 
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To clarify the role of the supposedly equivalent lists, 
separate analyses were performed for each of the two pairs of 
lists. Each of these analyses involved a C and NC list, levels 
of SES, and trials. The results for list pair 1 indicated only 
a marginal effect of C vs. NC HI-SES, F (1,32) » 3.51, .10>p>.05, 
and a highly significant trials effect, JF (5,160) a 28.12, £<.005. 
The results for list pair 2, on the other hand, revealed highly 
significant effects for C vs. NC lists, F (1,32) » 16.72, p<.00l, 

£ level of SES ’ I (1 ’ 32) " 12.37, £<.001, and trills, 

— (5,160) « 22.76, £<.001. Post hoc comparisons by the Scheffd 
method were performed at the .05 level upon the results with list 
pair 2. These comparisons revealed that correct recall from the 
C list was significantly greater than from the NC list for the 
LO-SES Ss, but not for the HI-SES Ss. Furthermore, HI-SES Ss 
recalled significantly more than LO-SES Ss in the case of the NC 
list, but with the C list the LO-SES ^s actually recalled signif- 
icantly more items! 

Thus, the results of the analysis of the number of items re- 
called correctly can be summarized as follows. There was no overall 
effect of level of SES. However, significant SES effects were ob- 
served in the case of one of the two pairs of lists where it was 
found that more items were recalled from the NC list by the HI-SES 
Ss while more were recalled from the C list by the LO-SES Ss. 

A significant overall effect indicating greater correct recall 
from the C lists was observed. It Is interesting though that the 
greatest part of this overall effect was most specifically 
attributable to the performance of the LO-SES Ss given list 2. 

A second analysis concerned the total number of responses 
produced, or emitted, by JS during the recall period. The data 
for this analysis included all items recalled correctly, extra- 
list intrusions, and repetitions, or duplications, of the same 
item within a single trial. These data are shown in Table 3-3. 

Once again there was no Indication of heterogeneity of 
variance nor corcelation of means and variances, and the analysis 
of variance was performed upon the raw scores. The results of 
this analysis are reported in detail in Appendix 0. 

Overall, significantly more words were produced in recall 
from C lists than from NC lists, F (1,64) • 5.94, £<.025. The 
main effect of SES was not significant, JF (1,64) » 2.36, £>.10, 
but the first-order SES x trials interaction was significant, 

— (5,320) ® 2.64, £ ■» .025. The nature of this interaction was 
such that, after the first trial, scores for the LO-SES Ss 
became consistently higher than those for the HI-SES Ss, 
though comparisons by the Scheffd method indicated that the 
difference reached significance at the .05 level only for the 
fifth trial. 

Additionally, the first-order interaction of SES x C vs. N6 
lists was marginally significant, F (1,64) ® 3.23, .10>£>.05, as 
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was the second-order Interaction of SES x C vs. NC lists x lists 1 
and 2, P (1,64) * 3.06, .10>£>.05. These marginal effects re- 
flected some tendency for L0— SES _Ss to produce more words in re— 
call from C lists than HI-SES _Ss, and for C lists to be superior 
to NC lists primarily with these LO-SES Ss. Both of these effects 
were somewhat stronger with the second pair of lists. 

Thus, the analysis of the total number of responses produced 
showed essentially the same pattern as was found for correct re- 
call. After the initial trial, the LO— SES Ss consistently produced 
more responses, and by the fifth trial the difference was signifi- 
cant. There was also, once again, the marginal tendency for LO- 
SES Ss to produce more words than HI-SES Sjs with the C lists and 
for C to be superior to NC for these Ss , especially with the 
second lists. 

The number of incorrect responses in recall was also tabu- 
lated and examined. An error was scored each time £ emitted a 
response which was not one of the items actually presented in 
the stimulus list (called an extra-list intrusion) ar repeated 
the same response more than once on the same recall trial (called 
a duplication). Since JB supplied the "names" for the stimulus 
pictures any responses other than these were scored as intrusions. 
However, singular /plural confusions were accepted as correct. 

The total number of such errors is shown for each condition in 
Table 3-4. 

The variance for the individual conditions ranged from .45 
to 9.04 — variation which was significant at .05 by the F-rnax 
test— so the analysis of variance was performed upon the log (X 
+ l)-transformed scores. The details of this analysis are shown 
in Appendix P. 

This analysis Indicated that LO-SES Ss made significantly 
more erroneous responses overall than did the HI-SES Ss, F (1,64) = 
7.66, £<.01. There were significant overall list effects with 
more errors, being committed with the first pair of lists than 
with the second, F (1,64) = 3.98, £<.05. The trials effect was 
highly significant, F (5,320) ** 22.77, £<.001. As can be seen in 
Table 3—4, the significant trials effect can be attributed to 
the increasing number of errors during later trials. The second 
order interaction of SES x Type of List x List No. was significant, 
F (5,320) = 2.26, £<.05, as was the third order interaction of 
all variables, I? (5,320) ® 3.12, £<.0l. These interactions were 
not specifically tested, but appear to indicate that the largest 
discrepancy between LO-SES and HI-SES was with the C lists 
(especially the Cl list) while the scores were nearly equivalent 
with the NC2 list. Furthermore, these effects seemed to be 
strongest in the middle trials because of a big jump in errors 
for HI— SES Ss on the last trial . 

It should be noted that the raw (untrans formed) scores were 
also analyzed with essentially the same outcome except that th?s 
interactions were only marginally significant and the third otiler 
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interaction dropped below the .10 level of confidence, 
results are shown in Appendix Q. 

Tables 3-5 and 3-6 show the breakdown of total errors into 
the separate categories of intrusions and duplications. It can 
be seen that duplications represent a much larger proportion 
of the total than do intrusions. Since so many of the in- 
dividual 2 s in the HI-SES group did not toake any errors, the 
variances between conditions differed widely, and no analyses 
were performed upon these dbta. 

Thus the error data showed a general increase across successive 
trials, reaching magnitudes in later trials representing up to 
between approximately 17 to 35 percent of the total words pro- 
duced. This somewhat surprising trend makes more sense when it 
is remembered that duplication of the same response within a trial 
comprised the most typical kind of error. Overall, LO-SES Ss 
emitted a greater number of errors than did HI-SES Ss, though 
this must be interpreted in light of the significant third- 
order interaction of all of the variables. 

In an effort to corroborate the general trend emerging from 
the peevious analysis, a score was found for each S. representing 
the proportion of the total words produced on each trial which 
were correct. The mean percentages for each of the conditions 
are shown in Table 3-7. 

Overall, a higher percentage of the words produced by the 
HI-SES Ss were correct than was the case with the LO-SES Ss, 

F (1,64) » 9.65, £<.005. The significant trials effect, F (5,320) = 
^0*75, £<.001, indicated that the decrease over trials in the 
percentage of recall which was correct was highly reliable. The 
percent correct recall from the second pair of lists was greater 
than from the first, F (1,64) * 4.49, £<.05, though this effect 
interacted with type of list and trials, F (5,320) = 2.84, £<.025. 
Finally, the third order interaction of all four variables was 
significant, F (5,320) = 2.29, £<.05. All of the findings of 
this analysis are reported in Appendix R. 

Simply as a precaution, the data were also analysed after 
transforming each of the values by 2.arcsin -/x. The results 
were quite identical except that the main effect of lists (1 vs. 

2) dropped below the .05 level of significance. 

The pattern here, then, was that the HI-SES Ss showed an 
overall higher percentage of recalled responses which was correct, 
and in general the percentages decreased over trials. And, of 
course, the significant 4-way interaction must be kept in mind. 

A second major set of analyses was designed to examine the 
extent to which categorical organization, or clustering, was 
found in recall from the categorized lists. In other words, the 
purpose was to specify the degree to which the Ss had recalled 
the items in clusters of words from the same eategory, thereby 
giving evidence of having utilized the categorical structure of 
the stimulus materials. 
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The raw data used for the clustering analyses were the complete 
recall sequences. That is, intrusions and duplications were in- 
cluded in the analyses rather than being disregarded as if they had 
not occurred. This procedure was followed on the assumption that 
the consideration of all of the responses actually produced by 
the £ gives the fullest reflection of the use of conceptual 
relationships. 

, ste P * n tbe treatment of the data was to determine 

the observed amount of clustering. The unit of measurement was 
thestimulus category repetition. An observed unit of SCR, 

O(SCR) , was scored each time the recall of a word from any cate- 
gory was followed immediately by the recall of another word from 
the same category. 

By themselves, O(SCR) scores are not readily interpretable 
because the number of units of O(SCR) which is possible in a 
given sequence, or which can be expected on the basis of chance, 
varies with some parameters of the sequence such as the total 
number of words recalled, the number of categories represented 
in the sequence, and the distribution of recall across the cate- 
gories. Several types of derived scores have been developed, 

6aC w h* c h expresses O(SCR) relative to chance or maximum 
possible values. Each of the measures is purported to have 
various strengths and weaknesses (i.e., reflecting its degree 
of independence of the recall parameters). No single measure has 
yet achieved compelling theoretical and empirical support, so a 
number of the different measures were applied here. Brief defin- 
itional formulas for all measures are shown in Appendix S. 



The first frame of reference for evaluating the O(SCR) 
scores was the number of units of SCR to be expected on the basis 
of chance, E(SCR), corresponding to each of the O(SCR) values. 

The E(SCR) values were calculated according to the procedure 
described by Bousfield and Bousfield (1966). Mean observed-minus- 

? Xp ® C Jf d ^“ sterin 8 difference-scores wre shown for each condition 
in Table 3-8. 



The extent to which the clustering within each condition 
deviated from a chance amount was assessed by performing t-tests 
for matched observations upon the difference scores for each trial 
and each condition. These results are shown in Table 3-9. As can 
be seen from the results of these comparisons, a substantial degree 
of clustering was present in recall by these j>s. On the first two 
trials 5 of the 12 comparisons were significant at the .05 level 
***** *!*! J ast four trials, only 2 of the 24 comparisons fell short 
„ 7 evel * Ifc can also be seen that the clustering by the 
LO-SES Ss given list 2 and for the two lists combined, represents 
the only occurrence of significant deviation from chance on the 
first trial. Overall, the LO-SES ^Ss seem to have Imposed at 
least as much clustering as did the HI-SES Ss, and perhaps even 
began at a higher level in early trials. 

A more direct comparison between conditions was provided 
by entering the O-E(SCR) difference scores into an analysis of 
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variance. The design for this analysis involved SES (HI vs. LO), 
List No. (1 vs. 2). and Trials (1-6). As shown in detail in 
Appendix T, the analysis of these scores revealed no significant 
differences except for the trials effect. 

Thus, while the LO-SES Ss may, in some instances, have 
shown significant deviations from chance earlier, the overall 
analysis failed to reveal any reliable differences between the 
magnitudes of the O-E(SCR) scores for the two SES levels. 

f A second kind of clustering score was formed by taking each 
£ s O(SCR) value on each trial as a proportion of the maximum 
possible O(SCR) value. This kind of index of clustering has 
previously been used by Puff (1970) and others. As shown in 
Appendix S, the maximum possible value is given by taking the 
total recall minus the number of categories represented in re- 
call. This means that if J3 recalls only a single word from each 
category the maximum possible value will be zero, and so will the 
observed value, giving an indeterminate score. It was reasoned 
that the best procedure in cases like this was to exclude such 
a £ from the analysis. Because of the repeated measurement nature 
of the design, when a £ had a single such score, his data for all 
trials had to be dropped. Accordingly, one was dropped from each 
of the conditions of : HI-SES, List 1; HI-SES, List 2, LO-SES, 



The resulting mean ratio scores are shown in Table 3-10. 

It can be seen that the average over all Ss on the first trial 
indicates a level of clustering which is about 53% of the maxi- 
mum possible amount. 

The analysis of these scores is shown in Appendix U. It can 
be seen that the only significant source of variability is that 
for trials, F (5,145) = 3.45, £<.005. Specific tests were not 
conducted, but it can be seen from the results in Table 3-9 that 
the trend was for scores to reach a peak in the middle trials and 
then to decline somewhat again. 

A clustering score presented by Roenker, Thompson, and Brown 
(1971), called the adjusted ratio of clustering (ARC) score, was 
also found for the present data. As shown in Appendix S, the 
ARC score expresses the 0— E(SCR) deviation fcr a relative to 
the maximum possible deviation of 0(SCR) from E(SCR). As was the 
case with the simple ratio scores, ARC scores are also indeter- 
minate when £ recalls only a single word from each category, and 
the same three Ss were excluded from this analysis. The mean ARC 
scores for each of the conditions are presented in Table 3-11 and 
the analysis of these scores is reported in Appendix V. It 
shows exactly the same pattern with only a significant trials 
effect, F (5,145) «* 4.54, £<.001. 

The final clustering score that was calculated was the Da 
index proposed by Dalrymple-Alford (1970) . In this case the 
O-E(SCR) deviation is expressed relative to the maximum possible 
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range, of BCR values (i.e., Max. SCR - Min. SCR) for a given S's 
recall sequence. The same three Ss that were excluded from the 
previous two analyses were dropped for the same reasons in this 
instance. Mean index scores are given in Table 3-12. The 
analysis of variance scores as reported in Appendix W show 
exactly the same pattern as observed with the previous two 
ratio measures. The scores varied significantly with trials, 

Z. (5,145) ** 5.94, j><.005, first .increasing and then decreasing 
at the end. 

, \ 

The recall sequences were also analyzed to determine the 
extent to which subjective organization, or inter trial organi- 
zation as it is also called, was imposed upon them by these Ss. 

This type of organization refers to the tendency of Ss to recall 
any two items together in contiguous positions in the recall se- 
quence on two successive trials. Thus it is simply the repeated 
contiguity which defines a unit of organization. The basis for 
forming a unit does not have to be some cultural category built 
into the list by E. In fact, the basis of the unit may be entirely 
idiosyncratic to a particular £ and completely unspecifiable by 
E. Subjective organization, however, can be, and was in the pre- 
sent study, scored for both C and NC lists. 

Following Bous field and Bousfield (1966) the unit of measure- 
ment of subjective organization is called the intertrial repetition 
(ITR). In the original work by Tulving (1962) and by Bousfield, 
Puff, and Cowan (1964) an observed unit of ITR, O(ITR), was scored 
°®Ty Tf two word 8 appeared, not only contiguously, but in exactly 
the same order on two successive trials. This method is now re- 
ferred to as scoring only unidirectional O(ITR) units, O(ITRj). 

Some subsequent work (e.g., see Mandler & Dean, 1969) has broadened 
the definition of the ITR measure to require only repeated con- 
tiguity of two items on the two trials. Thus, this method scores 
what are referred to as bidirectional units of observed ITR, 
0(ITR b ). Since there has not as yet been any comparative work 
done with the unidirectional and bidirectional measures, both of 
them were used in the present study. 

The raw data once again were the complete recall sequences 
including all types of errors. And, as is true with the clustering 
measures, O(ITR) scores of either type are not readily inter- 
pretable so deviations from expected values and ratio scores had 
to be used. Brief definitional formulas for all ITR scores are 
shown in Appendix X. 

By far, the most typical procedure for evaluating O(ITR) 
scores has been to compare them with those values to be expected 
on the basis of chance, E(ITR) values. The score for comparisons 
between groups is the O-E(ITR) difference-score. 

The E(ITR) values were first found by the formula provided 
by Bousfield and Bousfield (1966) in which the E(ITR) values are 
a function of the number of words recalled on each trial and the 
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number of items common to recall on both trials. In the course of 
the work with these scores it was discovered that duplication 
errors had a substantial effect on these E(ITR) values. In con- 
trast to the E(SCR) formula t the E(ITR) formula cannot , at the 
present anyway, accurately incorporate the occurrence of such 
errors. In the absence of analytic modifications of the formula, 
the mean of a series of 10 random permutations was used as a 
"corrected” E(ITR) value, and referred to here as E(ITR). More 
specifically, the items produced (including intrusions and du- 
plications) by a £ on a given pair of trials were randomly per- 
muted 10 times • Each of the pairs of permutations were scored 
for observed ITR units. The number of units observed in these 
permutations was then taken as the estimate of the appropriate 
E values under these circumstances. It was found that, as would 
be expected, the E and E* values were quite similar when there were 
no duplication errors, and that as the number of duplication errors 
increased so did the value, of E'(ITR) relative to E'(ITR) . In short, 
as the nund>er of duplication errors increases, the value of E(ITR) 
progressively underestimates the value of E(ITR) . Consequently, 
all of the analyses involving expected ITR values were done using 
both E and E’ values. This, then, gives four basic difference- 
scores that were examined: 0-EClTRu), O-E' (ITRy) , 0-E(ITR B ), and 
0-E (ITRg). The mean scores for these measures are shown in Tables 
3-13, 3-14, 3-15, and 3-16, respectively. 

The degree of subjective organization imposed within each 
experimental condition was assessed by comparing the observed 
and expected amounts for each trial pair. The comparisons in- 
volved t-tests for correlated means and were performed separately 
for each of the four measures . The results of these comparisons 
are presented in Tables 3-17, 3-18, 3-19, and 3-20. There is much 
data in these tables, but since comparisons between conditions are 
made later, the important concern here is with the degree of 
organization within each condition. Perhaps the results can be 
summarized as follows. There appears to be some reduction in 
the number of significant devlatiohs from chance when the 
corrected (E') chance values are used, especially in the later 
trials when the number of errors becomes quite high. Accordingly, 
it would seem best to emphasize the results based upon these 
corrected values (i.e.. Tables 3—18 and 3— 20). Considering the 
number and consistency of significant comparisons it would appear 
that a significant degree of subjective organization was imposed 
upon their output by both HI-SES and LO-SES groups in recall 
from C lists when considering either the unidirectionally ordered 
or bidirectionally unordered measures. However, with the NC lists 
the evidence for a significant usage of subjective organization 
is really only convincing in the case of the bidirectional 
measure. Overall then, there is at least some evidence that these 
used subjective organization as one viable form of organization 
in recall. 

Direct comparisons between the conditions of interest in 
this study were afforded by submitting each of the four sets of 
difference scores to an analysis of variance. The design for 
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these analyses Includes SES level, type of list, and list-pair 
no. as between-Ss variables, while 5 trial-pairs comprised the 
within-Ss variable. Detailed results of the analyses of 0-E(lTR n ), 
0-E (ITRy), O-E(ITRg), and 0-E' (ITR B ) are shown in Appendices Y,. 

Z, AA and BB, respectively. 

All four of these analyses showed exactly the same pattern 
of results. The only significant effects were type of list, 
trial-pairs, and the interaction of these two variables. Thus, 
the amount of observed subjective organization exeeeded the chance 
amount to a significantly greater extent in the C than the NC 
lists, and while there was a significant overall increase in the 
deviation over trial-pairs, the rate of increase was more rapid 
with the C than the NC lists. 

A score representing the observed amount of subjective organ- 
ization as a proportion of the maximum possible amount was also 
determined in the manner shown in Appendix X. Once again, scores 
were found for both unidirectionally ordered units and for bi- 
directional units. However, since chance expectations do not 
enter into the calculation of these scores there did not, of 
course, have to be separate results for E and E'. Mean values 
of the Ratio ITR^ scores are shown in Table 3-21, and those for 
Ratio ITR b are presented in Table 3-22. It can be seen that the 
overall average degree of observed subjective organization within 
conditions begins at a very low level relative to the maximum 
possible, and while it increases over trial-pairs, it does not 
exceed a level of about 21% in the case of unidirectional units 
or about 35% in the case of bidirectional units. 

Comparisons between conditions were afforded by means of 
the analysis of variance. The detailed results of these 
analyses are presented in Appendix CC for Ratio ITR.. scores 
and in Appendix DD for Ratio ITR B scores. Both analyses re- 
vealed significant increases in scores over trial-pairs and 
significant (£<.05) four-way interactions. These were the only 
significant effects in the analysis of the Ratio ITR™ scores. 
However, the analysis of the Ratio ITR B scores also indicated 
a significant type of list x trial pairs interaction, F (4,256) « 
3.03, £<.025, which by inspection seems to reflect several 
reversals of which type of list is superior across trial-pairs. 

In addition, the SES x type of list x list-pairs, and the SES x 
type of list x trial— pairs interactions were marginally 
(.10>£>.05) significant. These marginal effects were not 
further tested, but seemed to reflect same trend toward greater 
Ratio ITR fi scores for LO-SES Ss on the NC2 list and for HI-SES 
Ss on the NCI list. 

A subjective organization score conceptually analogous to 
the adjusted ratio of clustering score was found, as shown in 
Appendix X, by taking the observed deviation from the chance 
expected values relative to the maximum possible deviation 
from chance for a given recall sequence. Separate scores were 
found for unidirectional and bidirectional units, and since 
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expected values enter Into these calculations separate scores 
also had to be found for E and E' units. Thus, there were four 
types of adjusted ratio of subjective organization (ARSO) scores: 
ARSOg, ARSO’u, ARSOg, and ARSO 1 ,,. Mean values of each of these 
types of scores are given in Tables 3-23, 3-24, 3-25, and 3-26. 

Analyses of variance were performed upon each set of scores 
with results as described in Appendices EE, FF, GG, and HH. Once 
again, all four analyses showed basically the same pattern of re- 
sults. There was no significant main effect of SES, nor did SES 
enter into any significant interactions except for the four-way 
interaction of all variables in the case of the ARSO,, and ARSO' B 
scores. This four-way interaction was marginally significant 
(.10>£>,05) with the ARSO'y scores, and dropped below even this 
level with the ARSOg scores. Furthermore, as was found with all 
of the 0-E difference scores and the Ratio ITRg score, the ARSOg 
score results indicated a significant Interaction between type of 
list and trial-pairs. This appeared to be due to the fact that 
the C lists were superior on the first two trial-pairs, inferior 
to the NC lists on the middle two trial— pairs, and superior once 
again on the last trial-pair. Finally, the analysis of these 
ARSOg scores showed marginally significant type of list x list- 
pair and SES x type of list x list-pair interactions — suggesting 
a trend toward higher scores for the LO-SES Ss on NC2 and Cl but 
lower scores on NCI and C2. 

Discussion 

Because of the large number of analyses and the complexity of 
certain of the results, the basic findings will be summarized 
in some detail. 

Firstly, there were no significant overall differences in the 
number of stimulus words recalled correctly by the two SES groups. 
However, there was a significant SES x type of list x list-pair 
no. interaction such that more words were recalled correctly by 
the HI-SES Ss from the NC2 list whereas the LO-SES Ss recalled 
more fron the C2 list. Furthermore, a tendency toward greater 
correct recall from both C lists by the LO-SES groups and from 
both NC lists by the HI-SES groups was suggested by the marginally 
significant SES x type of list interaction. Looked at in terms 
of the C vs. NC list differences, the interactions indicate that 
more words were recalled from C2 than NC2 by the LO-SES Ss, but 
not the HI-SES ^s, and the C vs. NC discrepancy tended to be 
greater in both list pairs for the LO-SES Ss. 

The error data revealed that the overall number of all 
kinds of errors combined reached a level of between 17 and 35% 
of the total responses produced. The majority of the errors were 
duplications of previously emitted responses rather than intrusions 
of items which were not in the stimulus list. The analysis of the 
log-transformed error data indicated that the LO-SES groups made 
significantly more errors overall than did the HI-SES groups. 

The significant SES x type of list x list pair no. interaction 
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Mean Adjusted Ratio of Subjective Organization (ARSOy) Scores 
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appears to reflect the fact that the largest SES discrepancy was 
In C list recall, and especially In the case of Cl, with nearly 
equal acores on NC2. This pattern seems most pronounced In 
the middle trials since there was a big jump In errors for the 
HI-SES groups on the last trial (l.e., the SES x type of list x 
list pair no. x trials Interaction was significant). 

Insignificant overall differences between the two SES levels 
were also obtained In the analysis of the total number of responses 
produced In recall. However, after the first trial, the LO-SES 
£s emitted a consistently higher mean number of total responses, 
though the significant SES x trials Interaction and post hoc 
comparisons revealed that the difference was significant only 
on the fifth trial. The marginally significant SES x type of 
list and SES x type of list x list— pair no. interactions suggested 
some trend toward more Items being emitted by LO-SES groups In 
recall from C lists, but not NC lists, and this trend was some- 
what greater with the second pair of lists. 

As suggested by the pattern of previous results, the analysis 
of the proportion of the total number of items emitted which were 
actually correct revealed significantly higher overall scores for 
the HI— SES groups. These scores showed a significant decrease over 
trials (corresponding to the increase In errors) and a significant 
four-way interaction which does not appear to be readily describable. 

The evidence concerning the occurrence of categorical clustering 
in recall of the C lists Indicated substantial use of common con- 
ceptual relationships for organizing reaall by all Ss. That Is, 
after the first two trials, nearly all mean observed clustering 
scores deviated significantly from chance expectations. Further- 
more, observed clustering as a proportion of the maximum possible 
amount began at an overall average of about 53% and attained a 
highest overall amount of about 69% on the fourth trial, but 
showed somewhat of a decline on the last two trials where the 
number of errors reached such a high level. None of the compari- 
sons between groups was significant regardless of whether the 
O-E(SCR) deviation scores, the Ratio- .SCR scores, the ARC scores, 
or the D a Index scores were examined. The similarity of results 
with all of these different types of scores thus affords a degree 
of confidence that the conclusions are not dependent upon the 
statistical properties of any particular index of clustering. 

The pattern of usage of subjective organization was some- 
what more complex for several reasons. The extent to which ob- 
served subjective organization (In ITR units) deviated from 
chance expectations supported the conclusion that a significant 
amount of this kind of organization was imposed In quite a few 
cases, especially on the last three trial-pairs. While scores 
based on the standard formula for chance, E(ITR), units were 
analyzed, it Is proposed that the scores based upon chance values 
estimated from randomized sequences, E'(ITR) units, are more appro- 
priate In an instance like the present one where there is such a 
high number of errors. Very few of these deviations were significant 
In the first two trial-pairs. The results for the last three 
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trial-pairs were somewhat more impressive when counting bi- 
directional units rather than just unidirectional, and for the C 
as opposed to the NC lists (i.e., the highest ratio of signifi- 
cant comparisons was 13/18 with the O-E'(ITRg) scores for the 
C lists while the poorest ratio was 2/18 in the case of the 
0-E' (ITRy) scores for the NC lists). The analyses of these four 
sets of deviation scores all confirmed that the only significant 
effects were associated with the increase over trial-pairs and 
the superiority of scores for the C lists. 

The Ratio ITR scores expressed the observed amount of sub- 
jective organization relative to the maximum possible amount. 
Averaged over everything these scores showed observed organization 
to begin at about 21% of the maximum possible, and to reach a 
peak level of about 36%, followed by somewhat of a decline. 

Scores for the bidirectional measures were approximately twice 
as large as those for unidirectional measures, and in both cases 
the difference between the C and NC lists disappeared. The only 
evidence of SES effects was an undescribable significant four-way 
interaction with the Ratio ITRy scores and marginallv significant 
SES x type of list x trial-pairs and SES x type of list x list 
pair no. interactions in the case of Ratio ITRg scores. 

The adjusted ratio of subjective organization (ARSC) scores 
showed much the same pattern of results. Again, the only evidence 
of SES differences was given by significant four-way interactions 
with the ARSOy and ARSO'g scores and a marginally significant 
one with the ARSO'y scores. The ARSOg scores showed a margin- 
ally significant SES x type of list x list— pair no. Interaction 
which seemed to indicate some trend toward higher scores for 
LO-SES Ss on NC2 and Cl and for HI-SES Ss on NCI and C2. 



Thus, the various subjective organization measures, like 
those for clustering, were in agreement in providing only the most 
minimal indication of any SES effects (the four-way interactions). 
And the agreement among the measures again provides a degree of 
confidence of freedom from statistical artifacts. 

These results appear to bear upon several aspects of Jensen's 
analysis. Jensen's work led to the expectation that the HI-SES 
and LO-SES groups should have been equivalent in both recall and 
organization in both the C and NC types of lists, though for 
somewhat different reasons. Equal performance on the NC lists is 
predicted on the grounds that" he has theorized that mastery of 
these lists requires only Level I abilities and they are pro- 
posed to be equally distributed within all SES levels. The 
mastery of C lists, on theother hand, is thought to require the 
more complex Level II abilities which are distributed about a 
higher mean in higher SES groups. However, on the basis of his 
previous data, Jensen has proposed that the superior Level II 
abilities of the HI-SES Ss only develop sometime after the 
kindergarten level (but before the fifth grade). Thus, there 
should have been no differences in either Level I or Level II 
abilities between the SES groups at the nursery school level 
studied here. 



In contrast to these expectations, the present results 
indicate some substantial differences in the recall performance 
of the two SES groups. Even the previously used measure, the 
number of words recalled correctly, showed such differences. 

Thus, the HI-SES 5? recalled significantly more words correctly 
from the NC2 list, they should have been quite equivalent 

to the LO— SES Ss in the Level I abilities required to master 
such a list. An even clearer contradiction is provided by the 
finding that the LO-SES j£s recalled significantly more words 
correctly from the C2 list when they should have been, at the 
very bsst, only equal to the HI-SES Ss in the theorized im- 
portant Level II abilities at this stage of development. 
Furthermore, thare was a marginally significant trend toward 
greater recall from both C lists by the LO-SES groups and from 
both .lists by the HI-SES groups. The interaction with the 
precise ?et of stimulus materials of both the C arid NC types As 
bothersome, since if only the results of the Cl a.d NCI lists 
are considered the findings 4.o conform to Jensen's predictions. 
However, JenM** , «« theorizing dots not include any qualifications 
about properties of stimulus materials other than their basic C 
or NC structure. 

The other measures of recall performance also show ^.pre- 
dicted differences between SES groups which should be equivalent 
in terms of wOth of Jensen's postulated kinds of relevant a- 
bilities. Thus, the LO-SES groups committed significantly more 
errors overall, and emitted more total responses on the fifth 
trial. On trie other hand, the HI-SES Ss had significantly 
higher overall proportions of their recalled items which were 
correct . 

The data on the two forms of organization in recall are 
also relevant to Jensen's theorizing in several ways. In the 
first place, Jensen has proposed that the occurrence of cate- 
gory clustering in the recall of C lists represents a major 
transformation of the input order in accordance with learned 
concepts, and thus reflects the operation of the Level II a- 
bilities. As noted before, Level II abilitd.es are thought to 
distinguish between SES groups, but not to develop even An 
HI-SES £8 until some time after the kindergarten age. The 
present findings of no significant differences in the amount of 
category clustering between the two SES groups are therefore 
consistent with Jensen's position. However, the clustering 
data also revealed that the lack of difference between the SES 
groups arose because both groups imposed equally significant 
amounts of clustering, rather than because neither group imposed 
any significant clustering. The significant deviations of ob- 
served from expected scores demonstrate that the ability for 
clustering is already present in these nursery school children* 
and to an equal extent for both SES groups. Furthermore, tha 
comparison of observed clustering as a percentage <jf the maximum 
possible amount showed the present £s to begin at a level of abou 
53% whereas the average over three groups of college students in a 




study by Puff (1970) was just about 54%. The college students, 
however, did increase to a level of about 79% after six trials 
while the present Ss had attained the somewhat lower peak level 
of 69% and dropped off somewhat on the next two trials. The 
present data, then, strongly suggest that while the level of 
clustering may increase significantly with age, even these 
nursery school S_s have demonstrated a significant clustering 
tendency. The implication of these findings appears to be 
that either category clustering is not a reflection of Jensen's 
Level II ability, or this ability appear earlier than he has 
thought and is equally present in both SES populations. 

The present data on subjective organization also seem in- 
consistent with some of Jensen's analysis. Jensen has not made 
any explicit statements about this form of organization, but 
several kinds of expectations presumably follow from what he has 
said. He has suggested that in the recall of C lists LO-SES Ss 
tend to produce idiosyncratic units of organization based upon 
functional associations, rather than the type of conceptual 
clustering produced by HI-SES Ss. It is assumed here that the 
subjective organization measure should be an appropriate way to 
take into account the use of reliable idiosyncratic units. Fur- 
thermore, it is deduced from what Jensen has said that this form 
of organization is not to be regarded as reflecting Level II 
abilities. It should thus appear developmentally earlier than 
conceptual clustering, and should be equally distributed across 
SES groups. Consistent with this, the analyses of various sub- 
jective organization measures revealed only the most minimal SES 
differences (i.e. , only in four-way interactions) in either type 
of stimulus list. Once again, however, the degree of organization 
within each condition is of particular interest. The deviation of 
observed from expected ITR scores indicated that a significant 
amount of this type of organization was imposed in later trials 
according to the outcome of a fair number of the Individual 
comparisons. In comparison with the results for clustering, 
however, the evidence for the degree of occurrence of subjective 
organization is not nearly as impressive, especially with the HC 
lists. This suggests the possibility that clustering which is 
postulated to reflect Level II abilities, and to appear develop- 
mentally later, occurred to a greater extent than subjective 
organization which presumably does not reflect anything more than 
Level I abilities and should appear earlier. 

Several other findings, however, tend to complicate this 
Interpretation. For one thing, the subjective organization 
measures, in the case of the C lists, may be tapping more units 
of words from the same category rather than the kind of idio- 
syncratic functional associations mentioned by Jensen. No 
analysis was directed at this question, hut it was found that 
subjective organization as specified by the 0-E measure was 
significantly greater for the C than the NO lists. Secondly, 
the comparison of the observed unidirectional units relative to 
the maximum possible organization snows these Ss to begin at 
virtually the same level (11%) as Puff's college students and 
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then to reach a peak of about 27% in 5 trial-pairs whereas 
the college Ss reach only about 16% in the same number of 
trials. None of the subject populations, then, relied very 
heavily upon this form of organization. 

In addition to the foregoing empirical analysis of sub- 
jective organization, it seems necessary to add that it is 
difficult to conceive how this form of organization really could 
be thought to involve a lower level ability than does clustering. 
If the significant transformation of the input by the £ is the 
critical defining characteristic of clustering as a Level II 
ability, then subjective organization must also represent a 
reflection of Level II ability for it also involves a substantial 
transformation of input, and a reliable transformation which 
occurs on two successive trials. As indicated before, Jensen 
has net yet explicitly considered this form of organization in 
his theoretical views of SES differences, but it would appear 
to be time that he did so. 

Ov e rall. then, the combined evidence concerning the two forms 
of organization provides little support for the view that the 
recall performance results can be explained on the basis of the 
organization of recall. That is, in terms of recall performance 
the HI-SES Ss recalled more words from NC2; the LO-SES j3s re- 
called more from C2; the LO— SES Ss committed more errors; and 
the HI-SES .Ss had a higher proportion of recall which was correct. 
However, there were no corcesponding significant variations in 
either form of organization. Thus, it would be difficult to argue 
that recall performance depended upon the kinds of mediational 
activities presumably indexed by either of the forms of organ- 
ization measured here. These findings not only run counter to 
Jensen's position in the ways already indicated, but also offer 
Hb tie encouragement for generalizing to cultural deprivation 
effects from, for example, Spitz's (1966) view that the learning 
and memory deficit of the mentally retarded child results from a 
failure to organize adequately. Nor do these findings afford any 
generality for the general notion, developed mainly with college 
age Ss, that recall is always dependent upon organization (e.g., 
see Mandler, 1967; and Tulving, 1962, 1968). It is,cf course, 
possible that there are still some critical mediational processes 
which are in fact indexed by some measurable form of organization 
of recall, but that this crucial form of organization has not been 
specified yet. 

The findings of this study similarly do not seem to provide 
any support for any interpretation of LO-SES performance in terms 
of inhibition due to the "strangeness" of the situation; reduced 
motivation because of perceived "irrelevance" of the task; a lower 
level of verbal output; or a reduced level of spontaneous pro- 
duction of mediating responses of the kind thought to be important 
in organization of recall. The principal data which argue against 
these kinds of views is the finding that the LO-SES Ss produced 
as many total responses in the situation as did the HI-SES Ss, 
and even emitted a significantly greater total number of responses 
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on the fifth trial. They were also quite equivalent in organi- 
zation which presumably requires substantial effort and 
"processing" on the part of the Ss. 

The pattern of recall results does, however, indicate an 
interesting difference between the performance of HI-SES and LO- 
SES groups. The two groups were essentially equivalent overall 
in the number of items recalled correctly, though the HI-SES 
I s were superior with the NC2 list and the LO-SES Ss were 
superior with the C2 list. The LO-SES Ss did, however, produce 
more errors, causing them to also show a somewhat greater number 
of total responses produced. In contrast, the HI-SES Ss produced 
a higher proportion of their total items which were correct. This 
pattern suggests the interpretation that the HI-SES Ss are superior 
in their ability or inclination to edit their recall processes 
and to filter out erroneous responses. The breakdown of errors 
showed a preponderance of duplications over intrusions. Thus, 
it must be that the HI-SES Sb were superior in their ability to 
remember the responses previously emitted on a given trial and 
to avoid duplicating them later on that trial. Whether the 
^^ erence reflected here is one of ability or motivation cannot, 
of course, be determined from the present data. It is possible 
that LO-SES Ss are deficient in the capability for this type of 
editing, selecting, or filtering, but it is also possible that 
their previous experience is somehow such that minimizing errors 
is just not one of the demand characteristics of the experimental 
situation as it is perceived by them. In either case, the critical 
SES-related determinants are quite uncertain. 

Essentially this kind of a selector mechanism has been 
previously proposed (e.g., Underwood & Schulz, 1960), and results 
in support of such a mechanism were obtained with college students 
by Bousfield and Rosner (1970). These investigators compared oral 
recall of a NC list by a group given standard (S) free recall in- 
structions and a group given instructions for what they called 
uninhibited (U) recall. The Ss in the U condition were basically 
told to say any words that came into their minds even if they 
knew that they would be making errors. Their results showed 
that Ss in the U group did make significantly more errors and 
most of them were duplications. Both groups recalled about the 
same number of words correctly on the first trial, but on the 
fifth trial the U group recalled significantly more. Finer 
analyses traced the effect to the fact that the U Ss showed less 
intertrial forgetting. In other words, the Ss who filtered sub- 
stantially also apparently mistakenly edited out some correct 
responses which had been given on the previous trial as well as 
avoiding duplication of responses given earlier in recall on the 
same trial. Thus, Bousfield and Rosner's results are basically 
similar in several nespects to the present pattern of SES 
differences, thereby lending some support to the notion that some 
type of editing may have been involved here. Their findings 
further suggest that a high degree of editing is probably not 
an optimal strategy for maximizing recall scores in a situation 
where there is no penalty for making errors. They state (p. 76) 
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that "these results imply that standard instructions may 
implicitly impose a strong inhibition of errors that generalized 
to potentially and previously accessible items. If this effect 
indeed obtains then studies which aim at determining 1TFR capacity 
should provide instructions which, in effect, stipulate the per- 
missibility of emitting intratrial item repetitions." The really 
interesting implication of these findings is that in the present 
experiment the LOOSES _Ss may have used a more optimal strategy 
(albeit unintentionally) and their correct recall scores may 
closely approximate their maximal memory capacity. On the other 
hand, to the extent that they edited more, and that this is not 
an optimal strategy, the scores for the HI-SES Ss may underesti- 
mate their true capacity. That still leaves the question, of 

course, as to why the HI-SES _Ss may be following a nonoptimal 
strategy. 

In conclusion, the results of this study are not very 
supportive of Jensen's theorizing about SES differences in terms 
of Level I and Level II abilities, nor do they agree very well 
with some of the evidence previously provided by him and his 
colleagues. The reasons for this are certainly not clear, but 
several kinds of advantages can be claimed for the present in- 
vestigation. Perhaps most importantly, confounding of race and 
SES was avoided here and has typically been present in Jensen's 
work. This study also involved a more detailed assessment of re- 
call performance and a finer grained analysis of organization of 
recall then has previously been presented. 

Several kinds of difficulties were also encountered here. 

Some quite unexpected and unexplainable differences between 
supposedly equivalent sets of stimulus materials were observed. 

Thus, for example, more words were recalled correctly by HI-SES 
Is from the NC2 list but not the NCI list, while the LO-SES Ss 
were superior with the C2 list, but not the Cl list. These 
findings suggest the need for future studies to continue to em- 
ploy more than a single set of materials for protection, or else 
to investigate the role of stimulus materials directly. Perhaps 
the best procedure would be to collect normative data directly 
from the population to be involved in the experiment so that it 
would be certain that the materials were equally familiar, mea nin g- 
ful, interassociated, etc. for Ss at the different SES levels. 
Furthermore, to the extent that the present interpretation of a 
higher degree of editing, or filtering, by the HI-SES Ss is 
accurate, and if the interest in memory capacity difference re- 
mains, it would seem advantageous to include a condition in future 
experiments where the instructions encourage "uninhibited" recall. 
Beyond this, the origins of any such differences in filtering need 
to be investigated, and the operation of such a mechanism needs to 
be looked at developmentally. Finally, the finding that the 
standard expected values of subjective organization are substantially 
incorrect when there are large numbers of duplication errors will 
need to be taken into account in future studies with subject popu- 
lations like these. Perhaps some analytical work can specify how 
the formula can be modffied so as to avoid the necessity of esti- 
mating values from statistical subjects. Thus, there are a number of 
potentially fruitful directions for further research in this area. 
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Experiment 2 : Cross Modal Equivalence in Nursery School 

Children from Different Socioeconomic Backgrounds 



Purpose 



Based upon casual observation that "culturally disadvantaged" 
children frequently appear considerably brighter than "equal IQ" 
middle class children, Jensen initiated a research program which 
culminated in his now famous article in the Harvard Educational 
Review (1969). That same year he published a more complete 
description of his two-level theory of learning to account for 
the social class difference in Intelligence and learning 
(Jensen, 1969b). 

Jensen postulates the existence of two functionally 
related but genetically distinct mental processes which are basic 
to performance in various tasks. Level I abilities are basic to 
performance on tasks such as rote memory and serial learning; 
tasks which are relatively simple and are dependent upon rather 
low level associative learning. Level II abilities are funda- 
mental to performance on tasks of greater complexity such as 
categorical free recall and Raven's progressive matrices; tasks 
which demand some subject initiated symbolic activity. Jensen 
conceives these abilities as genotypically distinct processes 
which are based upon different biological or structural founda- 
tions. The performance on various tasks is the phenotypical 
indication of the genotypic process underlying that performance. 

Jensen also postulates that Level I and Level II processes 
are distributed around different means in children from different 
social classes. While Level I abilities are equally distributed 
in children from various social classes Level II abilities are 
distributed around a higher mean in children from upper socio- 
economic classes relative to children from lower classes. A 
great deal of the research efforts of Jensen and others 
(Glassman, 1968; Rapier, 1968)' have been oriented to the speci- 
fication of tasks which are valid indicators of Level II 
abilities. 

Jensen (1969a) speculates that perhaps the most pure and 
simple Instance of the abilities necessary for performance on 
Level II tasks ie cross modal transfer (CMT). CUT has been de- 
fined by Blank and Bridger (1964) as the ability to utilize 
information acquired through one sense modality in the solution 
of a problem presented in a second modality. These investigators 
distinguished between cross modal equivalence (CME) and cross 
modal concept (CMC) . CME is the recognition of a specific stimu- 
lus in two different sensory modalities while CMC involves the 
application of a concept (e.g., oddity) in one modality after 
having acquired it in a different modality. 

Millar (1971) presented nonsense shapes to 3 and 4 year old 
children through either the visual, haptic (active touch) or a 
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combination of these modes of sensory input. She asked these 
i 8 to select from an array of 4 forms presented to either visual, 
haptic or a combination of the two modes of sensory input, that 
stimulus which had just been seen/ felt or seen and felt. She 
concluded that cross modal equivalences were formed by her 
children and that the visual modality was the more efficient 
modality. Birch and Lefford (1963) assessed the existence of 
cross modal equivalence in children employing the visual, haptic 
(active touch) and kinesthetic (hand movement tracing shape 
outline) sensory modes. They concluded that CME existed in 
children as young as 5 years of age and found CHE ability to 
increase with age. 

Connors , Schuette and Goldman (1967) investigated haptic to 
visual transfer in children ranging in age from kindergarten 
through sixth grade from both middle and lower class families. 

They concluded that such transfer ability is complete by age 6 
for the dimension of shape but not for size or orientation. They 
also found a deficit in the lower class children along each of 
the three dimensions. It should be noted that children were 
randomly selected from two schools, one of which was located 
in> a slum area of the city which serves children who live in 
public low-cost housing developments or local dilapidated 
8 ingle dwellings." The other school was located "near the 
suburbs of Baltimore and serves children whose families reside 
for the most part in wealthy neighborhoods." In this study, as 
in several others (e.g., Glassman, 1968) social class was 
not measured, IQ was not controlled, and race or ethnic-background 
was confounded with SES. 

The present study assesses both within modal and cross modal 
equivalence in nursery school children differing in the socio- 
ecnnomic status (SES) of their parents. Two groups of children, 
one from high SES families and the other from low SES families 
were formed. The children were English speaking, Caucasian 
children who were assigned to groups which were equated for PPVT 
performance levels. 

Each SES group was split into a tactual and visual subgroup. 
The tactual Ss experienced the first or standard stimulus in each 
of 21 stimulus pairs in the tactual modality while the visual 
subjects experienced the standard stimulus of each pair in the 
visual modality. Subjects in each subgroup were given two test 
sessions. One in which the comparative stimuli were presented 
in the same modality as the standard and' in the other the com- 
parative stimuli were presented in the alternate modality. These 
manipulations result in a two (social class) by two (modality of 
standard, stimulus) by two (intra- and inter-modality judgments) 
factorial design with repeated measures on the final factor. To 
the extent that cross modal transfer is a phenotypic indication 
of the Level II genotype LO-SES children would be predicted to be 
deficient in cross modal transfer relative to the lil-SES children. 
However, since the within modal judgments are indications of 





Level I abilities which do not differ as a function of social 
class, no SES differences were predicted in the within modal 
ability. 



Forty children were selected from a population of children 
attending nursery school in the city of Lancaster, Pennsylvania. 
Four nursery schools cooperated in the study; two private church- 
related nursery schools and two public schools with preschool 
programs funded under Title I ESEA. All nursery age children in 
each school were given the Peabody Picture Vocabulary Test (PPVT) 
and had their social— economic status calculated by the 
Holllngshead Two Factor Index of Social Position (Myers & 

Bean, 1968). Ten children were assigned to each of four groups 
on the basis of SES scores with all groups matched for PPVT 
measures (see Table 4-1). These subject characteristics were 
analysed by a two (social class) by two (modality of standard) 
analysis of variance (see Appendices II, JJ, KK, LL, MM) with the 
only significant difference occurring as a main effect of social 
class in the Holllngshead social class index. This indicates that 
the matching procedures were successful and that two different 
social class groups were formed. 

Stimulus objects were twelve 2 x 2 x % inch brown plastic 
cutouts fashioned after the nonsense shapes pictured by Millar 
(1971). These were divided into two sets of six objects with 
one set randomly assigned to the first testing session for each 
subject and the remaining set belnp presented in the second 
testing sessions for that subject. 

These objects were present in pairs with the tactual pre- 
sentations being given in a box 12” high x 18” wide x 24” deep. 

The box was open on one side so th&t I! could place the object 
to be felt in _S' s hands both of which were inserted through a 
4" x 12” cloth draped slit in the front of the box. The visually 
presented objects were placed upon the top of the box which was 
at, or slightly below, the eye level of Ss who were seated in 
a child-sized folding chair. 

Three equal volume geometric solids (pyramid, sphere and 
cylinder) were employed as training stimuli to test each child's 
ability to make "same-different” judgments. 

All Ss were administered the PPVT and the Holllngshead index 
approximately one month prior to testing. On the basis of those 
scores Ss were assigned to one of two groups within each social 
class level. All Ss were presented 21 pairs of stimuli (each 
member of the set of six paired with every other member of the 
set including itself) in which the first member of the pair was 
presented visually for one group and tactually for the second. 

This standard stimulus was presented for approximately 15 seconds 
and then removed for 15 seconds prior to presenting the second 
member of the pair. Ss were allowed to look at /feel this second 
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Table 4-1 

Means and Standard Deviations of PPVT Results 
and Social Class Index for all Groups 



SES 

Level 


Modality of 

Standard 

Presentation 


CA 


HI 


Tactual 


53.9 

(5.76) 




Visual 


53.8 

(6.01) 


LO 


Tactual 


52.2 

(4.33) 




Visual 


54.0 

(4.04) 



MA 


12 


PPVT 

Raw 

Score 


SES 

Ihdex 


63.4 

(8.67) 


107.9 

(5.35) 


50.8 

(4.48) 


19.8 

(6.41) 


64.0 

(6.63) 


107.9 

(5.62) 


51.3 

(3.66) 


20.1 

(5.20) 


58.7 

(10.36) 


105.1 

(5.92) 


48.1 

(5.08) 


59.7 

(8.37) 


59.6 

(8.92) 


104.9 

(6.10) 


48.9 

(4.84) 


56.3 

(11.38) 
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until they responded, by deciding whether it was the 
or different from, the first member of the pair. 

Ss in both the visual and tactual groups were given 
testing session one week after the first session. For 
of the subjects in each modality condition the first 
session involved intramodality judgments and the second con- 
sisted of intermodality comparisons while the order was reversed 
for the remainder of the £ in each group. 

Testing was accomplished by presenting the first member of 
the set and instructing the Ss to look at (or feel) it and to 
remember what it looks /feels like. That stimulus was removed in 
15 seconds and after a 15 second interval, the second member of 
the pair was presented. After 15 seconds the was asked whether 
it was the same as or different from the other one. Stimuli 
presented visually were held upright by E while £ visually in- 
spected them without being allowed to feel them. Tactual pre- 
sentations were made by placing the upright object into the fingers 
of both hands of £ which were inserted into the box. For intra- 
modal testing both objects were presented to the S in the same 
modality while for intermodal testing the objects were presented 
via the appropriate method; visually on the top of the box and 
tactually inside the box. 

The 21 pairs were presented in one of three predetermined 
random orders. Each stimulus set appeared equally frequently 
during the first and second testing sessions within and between 
all conditions. This eliminated any between-session transfer due 
to the specific stimulus objects yet controlled for any bias due 
to the specific sets. Upon completion of each testing session S 
was given his choice from a pool of 10 cent toys. "~ 

Prior to the Initial presentations of the stimulus pairs a 
training session was given to provide instructions in the task 
and to guarantee that all Ss were capable of making correct 
"same-different" judgments. During this training period two of 
the equal volume stereometric forms (e.g., pyramid and cylinder) 
were handed to the JS.. who was asked to make a "same-different" 
judgment. If the subject responded incorrectly he was corrected 
and given a brief explanation. If a correct response was made 
the £ was asked to explain his response. This process was con- 
tinued until S_ made 2 consecutive correct same and 2 correct 
different responses and could verbalize the form as the relevant 
dimension. jS was then told he was going to play another game 
but this time he would see/feel only one thing at a time. 

Results 



stimulus 
same as, 

All 
a second 
one half 



The dependent measure was the number of correct responses in 
judging the 21 pairs of stimuli in each testing session (see 
Table 4-2). 
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_ Table 4-2 

Means (X), Standard Deviations (S.D.) and the Number of Subjects (N a*) 
Performing at a Better, than Chance Level in all Experimental Groups* 
with jt Values for Related Measures of Intramodal and Intermodal Errors 



SES Level 


Tactual Standard 
Intramodal Intermodal 


Visual Standard 
Intramodal Intermodal 


HI SES 


X 


5.6 


7.5 


1.5 


4.8 


S.D. 


1.26 


2.00 


.97 


1.55 




N.05 


7 


t-3.45* 

5 


10 


t»6.35** 

9 


LO SES 


X 


5.4 


6.1 


2.1 


4.8 


S.D. 


2.01 


1.97 


.99 


1.63 




N .05 


7 


t«.74 

8 


10 


t-4.28* 

8 



* df « 9; £<.01 

** df o 9; £<.001 
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An analysis of the error rate between the major experimental 
conditions was provided by a 2 (social class) by 2 (modality of 
standard) by 2 (Intramodal vs. intermodal) analysis of variance 
with repeated measures on the intramodal versus intermodal com- 
parisons (see Appendix NB). This analysis demonstrated no signif- 
icant effect due to social class but significant main effects of 
the modality of the standard (F - 57.79; df ® 1,36; £<.005) and 
the intra-intermodality condition (F ■ 92.45; df » 1,36, £<.005) 
with a significant interaction of modality of the standard with 
the inter-intramodality condition (F ® 14.45, df ■ 1,36; £<.025). 
These results indicate that less errors are made when the standard 
is presented visually than tactually and that intramodal judgments 
are easier than the between modal judgments. Scheffd comparisons 
of the four cells formed by collapsing across the two social classes 
demonstrate that all comparisons are significant beyond the .05 
level of confidence which indicates that the interaction occurs 
between groups all of which are different from each other. The 
interaction is probably due to the fact that the visual-in tramodal 
condition is so much easier than any of the others. 

To assess the absolute ability of the children to perform in 
this task the numbereaft subjects who responded at a better than 
chance level in eachlftmp under both intramodal and intermodal 
presentations was calculated and is presented in Table 4-2. 

Given 2l choices under each condition and with a .5 probability 
of a correct response the eppccted mean correct responses would 
be 10,5 (ft-np) with an expected standard deviation of 2.29 
(S.D. ■*'qpq). A total of 15 or more correct responses produces 
a Z score which is significant at the 5% level. From the totals 
presented in Table 4-2 it is obvious that the only condition in 
which a large number of subjects were performing at a chance level 
is the HI- SES tactual-intermodal condition. Yet, Phi coefficients 
and simple Chi-square tests indicate no significant relationships 
between modality and SES Jsvel (phi « .07; chi square ® .30) 

and intra “ intermod al transfer (phi » .02; chi square ■ 

.03) or SES and intra-intermodal transfer (phi - .03; chi square «■ 
.07) in the number of Ss performing at an above chance level. 



Finally, the difference in the Ss ability to make within and 
between modality judgments was analyzed with t tests for related 
measures (see Table 4-2). These tests indicate a significant 
decrement In Intermodal responding relative to intramodal re- 
sponding in all conditions except the tactual-visual condition 
for the LO-SES subjects. 

Discussion 



The analysis indicated that nursery school children were able 
to respond appropriately in making same-difference judgments of 
stimuli presented in either the visual or tactual sensory modality 
and in intermodal comparisons between these two modalities. Less 
errors were made in the intramodality than the intermodality con- 
ditions and in those judgments in which the standard stimuli were 
presented via the visual modality. 
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Most crucial for the present purposes was the lack of a 
deficiency in performance in the children from families of 
lower socioeconomic status. In fact , the only instance of any 
performance differences between the two SES levels appeared in 
the tactual -visual intermodality judgments and favored the LO- 
SES children. There were more L6-SES children performing at an 
above chance level than HI-SES children in this condition and 
the LO-SES children demonstrated no significant decrement in 
response rate on the tactual-visual intermodality judgment relative 
to their performance on the tactual-tactual intramodality judgments. 

Unfortunately , since Jensen has provided no clearcut way of 
classifying tasks as measuring Level I or Level II abilities, the 
present data can be interpreted as indicating either a lack of SES 
differences in Level II abilities or the fact that CME tasks do 
not measure Level II abilities. In any instance, these data do 
not support the claim that children from lower socioeconomic 
status are deficient in cross modal transfer. 

A distinction has been made (Blank & Bridger, 1964) between 
cross modal equivalence and cross modal concepts. The latter 
involve the transfer between modalities of a principle or concept 
not necessarily anchored to specific stimuli. It is possible that 
the cross modal equivalence tasks are not dependent upon Level II 
abilities. Support may be found for this limitation in studies 
which have demonstrated cross modal equivalence in monkeys 
(Rothblatt H Wilson, 1968) and retarded children (Smith & Tunick, 
1969) but which have failed to produce any cross modal conceptual 
transfer of more abstract, mediational responses in these subject 
populations. However, given the procedural idiosyncracies of 
these studies and the facts that Tyrrell (1970) has demonstrated 
cross modal concepts in first grade children with mental ages i- 
dentical to those o 2 the retarded children of Smith and Tunick 
and that Pick, Pick and Thomas (1966) have demonstrated cross 
modal concept transfer in kindergarten age children, the dis- 
tinction in processes underlying CME and CMC is not as clear as 
the procedural differences. In fact, Jensen (1969a) referring 
to the deficiencies in cross modal transfer related to nutritional 
deficiencies cites an article by Scrlmsham (1968) which discusses 
deficiencies in cross modal equivalence, not cross modal concept, 
tasks . 

It appears that corss modal equivalence tasks do require 
some central, symbolic, cognitive processing mechanism. Since 
the performance of LO-SES subjects in the present study was equiva- 
lent to the performance of the HI-SES subjects, it can be 
concluded that LO-SES subjects do not possess a lower level of 
ability to engage in those Level II processes. 
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General Discussion and Conclusions 



The experiments discussed In this report were designed to 
assess the existence and extent of performance differences in 
nursery school children from different social classes. The 
particular tasks selected were similar In that adequate performance 
on each rqquires that the subject engage In some self-initiated , , 
cognitive aotivity which intervenes between stimulus reception and 
response output. Tasks with this characteristic were selected 
since it is the authors' belief that the mediating process or 
symbolic activities demanded by these tasks represent important 
abilities for adequate and appropriate performance in the edu- 
cational world which will soon be presented to the child. In 
fact, another more meaningful word which refers to these- abilities 
would be "thinking". Unfortunately, "thinking" may have too much 
meaning and a specific description of the particular "thinking" 
being investigated is required. 

The particular cognitive abilities investigated included: 

The ability to focus attention on selected, relevant aspects of 
the stimulus world and to generalize this to new situations; the 
ability to organize information which is to be memorized so that 
the amount which will be remembered is maximized; and, the ability 
to code information presented through one sensory modality so 
that the information can be utilized in a different modality. 

If a child were able to pay attention to the appropriate parts 
of his world, could encode the information presented through 
vision, touch, audition, etc., and could somehow commit that 
information to memory for total recall, he would certainly 
succeed in school and would be an unusual adult. In fact, the 
educational system which the Western world has developed seems 
to make the implicit assumption that all children do have 
these abilities and will use them in the classroom. However, 
educators have long recognized the fact that all children do not 
possess these abilities to an equal extent, or at least don't behave 
in the classroom as if they did. The most popular and perhaps the 
most successful attempt to measure indirectly the extent to which 
any child does possess these, and other similar, abilities is 
the intelligence test. These tests have, at various times, been 
assumed to measure the ability of an individual to think rationally, 
or even the potential of an individual to do so. Now, , however, 
it is generally recognized that the intelligence test, and its 
derived score, the IQ, is really best considered as an index 
of present performance on a particular, relatively .restricted, 
range of material. Performance on standardized tests of general 
intelligence do relate relatively well to performance in academic 
subjects in which it is reasonable to suppose one should have to 
''think" in order to do well. However, the relationship between 
intelligence test results and academic performance is. not perfect 
and it is obvious. that some factor, or. factors, not measured by 
intelligence tests are important for academic performance. 
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Most recently, Jensen (1969b) has proposed th;it levels of 
performance on a wide range of tasks cannot be thought of as 

? e i? 8 ^ 6termlned by one type of underlying ability which each 
individual possesses to one degree or another. Jensen cites, 
for example, the relatively common observation that some 
children who are not "doing well" on the common indices of 
intellectual ability" (i.e., grades and test results) perform 
exceptionally well at "non-academic" tasks (e.g., learning the 
names of 25-40 new classmates by the end of the first day of 
school). These and similar observations caused Jensen and several 
of his colleagues to initiate a program of research to investigate 
these anomalies of performance. The method of investigation se- 
lected by Jensen was to measure ability on a set of tasks directly 

tha “ f ndlrectly ‘ Tasks 8Uch as digit recall, serial learning, 
paired-associate learning and free recall were presented to 
children varying in age, intelligence test performance and social 
In 8 ^ m “ ari2 i n g the results of these investigations Jensen 
uyoyb; concluded that performance on these tasks was highly 
related to IQ in middle class children but that there appeared 
little or no relation between the two measures of ability in 
lower class children. In other words, the IQ scores of the lower 
social class children did not relate to performance ou the 
learning tasks; the children with low IQ did as well on the 
learning tasks as the high IQ children. 



To account for these, and other results, Jensen hypothesized 
that each task (including the intelligence tests) must be 
analyzed in terms of two different, independent factors; its 
cultural loading" (from culture free to culture loaded) and the 
complexity of learning (from simple associative learning to 
abstract problem solving and conceptual learning). 

The culture loading of any task is its heritability (h 2 ) 
or the extent to which performance on the task is genetically 
determined (if a task is culture free (h 2 »l), performance on 
that task is not affected by cultural or environmental factors). 
Jensen (1969a) estimates the heritability of intelligence as 
measured by the Stanford Binet as approximately .75 with the 
heritability of scholastic attainment estimated to be considerably 



%e second dimension, complexity of learning tasks, is the 
more important for our purposes. This dimension represents a 
continuum which ranges from tasks which are predominantly 
measures of rote memory (such as digit span) through tasks which 
demand more self initiated activity of the child. Tasks in which 
.. the subject must spontaneously bring more ... covert ’mental* 
activity (discrimination, generalization, verbal mediation, 
deduction, induction, and hypothesis testing) to bear on the task 
in order to perform successfully (Jensen, 1969b, p. 30)." Jensen 
hypothesizes that tasks ranging from associative to conceptual 
learning are the phenotypic expression of two functionally de- 
pendent but genetically (structurally) independent mental processes. 
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labelled simply Level I and Level II. Most noteworthy Is the 
postiilation that Level I and Level II abilities are distributed 
differently In upper and lower social classes while Level I 
abilities are distributed equally In all social classes, Level 
II abilities are distributed around a higher mean in higher 
social classes. According to Jensen (1969b) three hypotheses 
account for their results. These are: "...(a) the genotypic 

Independence of Level I and Level II processes, (b) the functional 
dependence of Level II upon Level I, and (c) the differential 
distribution of Individual differences In Level I and Level II 
genotypes In upper and lower social classes. .. (p, 31)." 

This analysis points to a serious shortcoming of the general 
tests of abilities currently available In education. Tests have 
not yet been developed which distinguish between the functional 
levels of Level I and Level II abilities. In fact, two quite 
different Individuals (In terms of Level I and Level II a- 

“>ay appear quite similar In measures of overall Intelli- 
gence but be quite different In their performance on a range of 
scholastic tasks which acquire different amounts of the two 
abilities. 



The tasks of the present report are all on the Level II end 
of the Level of complexity of learning continuum", and are, 
therefore, excellent tasks for testing Jensen's differential 
distribution hypothesis. They provide a particularly crucial 
test since the children from varying levels of social class were 
selected such that there were no differences in performance on 
a test of general intellectual ability, the Peabody Picture 
Vocabulary Test (PPVT). The PPVT, like most Intelligence tests, 
does not distinguish between Level I and Level II abilities and 
it is quite possible that any particular range of performance 
on this test can be achieved by children with different amounts 
o. the two abilities. This would be particularly true If the 
performance range were relatively restricted and within the 
average ranges. Therefore, children from the lower social 
cla3ses who perform at the average for their age norms may possess 
above average Level I abilities which would compensate for their 
decreased Level II abilities relative to the children from higher 
social classes. If this were true, the differences In Level II 
abilities of these children would appear as performance differences 
in the experimental tasks of the present investigations. Ob- 
viously, given this logic, a lack of difference In performance 
on the experimental tasks would not allow the conclusion that 
Level II abilities are not differentially distributed In the two 
social classes since controlling for performance on the PPVT 
may have equated Level II abilities In the sample of children 

However, given the raw scores of the children on the 
PPVT, the level of abstraction of the vocabulary Items Identified 
by the children is extremely low and are probably tapping Level 
I abilities to a large extent. 

The results of the three . experiments do not conform to the 
simple notion of social clashes differences In Level II abilities. 



5-3 



o 

ERLC 



Yfet, there were significant differences in behavior between the 
children of high and low social class. These differences were 
the type which would normally be explained by postulating 
differences in intellectual ability; an explanation which is 
inappropriate since intellectual performance was not allowed to 
vary. 

In the first experiment, the LO-SES children did not acquire 
the first extradimens ional shift as rapidly as the HI-SES 
children, and this performance decrement continued for successive 
problems. The specific process postulated to account for this 
deficiency was decreased ability to learn to "pay attention to 
the appropriate physical dimension. This deficiency has been 
demonstrated to be a characteristic of mentally retarded 
children and was assumed to be determined by intelligence. In 
the present experiment the subject characteristic associated 
with the deficiency was not intelligence but rather social class; 
a result which is consistent with the notions of Jensen. 

However, following a series of such transfer problems the 
performance of the LO-SES and HI— SES children converged at a 
high level. This converging indicates a large improvement in 
the ability of all children. to acquire the appropriate attentional 
response. To the extent that this represents an increase in a 
basic ability which is a Level II process, the Level II ability 
is subject to environmental effects. This would represent a 
placement on the "cultural loading" continuum on the culture 
loaded end of the continuum with a low heritability index. If 
that were true, then the observed differences in distribution of 
the ability in different social classes could be altered by 
"engineering" the environment in an appropriate manner. Future 
investigations should certainly be conducted to assess the 
heritability of this ability and to specify those environ- 
mental events important for maximizing the ability. 

In the second experiment the primary cognitive process being 
investigated was that of organizing stimulus input for maximal 
recall. This ability was not shown to differ greatly in 
children from different social classes. However, the LO-SES 
children did produce a recall list which possessed a large 
number of inappropriate items. This characteristic is not 
necessarily a deficiency in some structurally determined process, 
but is more appropriately considered a strategy for recall which 
is quite efficient in producing a high recall level as long as 
it is not important (or damaging) to have a concomitantly high 
number of errors. Interestingly enough, this unedited recall 
output may result in a more accurate estimate of the limits of 
a subject's recall ability. This, too, is subject to further 
experimental investigation and may provide a phenotype measure 
which more closely reflects the genotypical process level. 

Finally, the third experiment demonstrated no meaningful 
social class differences in cross modal transfer. The task, 
although demanding some central coding mechanism which transforms 




the modality specific stimulus into one with multi-modal 
recognizability, may not be appropriate for assessing the 
presence of potential ability differences. A more appropriate 
task might be one which demands the application of a more ab- 
stract concept not anchored to any specific stimulus objects. 
Future research should employ tasks which would demand the 
cross modal concepts of Blank and Bridger (1966) rather than 
cross modal equivalence* 

One final comment involves the relevance of the current 
results to Jensen's recommendation that educational researchers 
discover and devise instructional techniques which minimize the 
need for high amounts of Level II for academic success. The 
present authors agree that educators must capitalize on whatever 
abilities the child possesses and, therefore, agree that children 
with high degrees of Level I ability should have the opportunity 
to succeed educationally by being able to utilize that ability 
to acquire the basic academic skills. However, to rely ex- 
clusively upon Level I abilities limits the effective cognitive 
operations which a child may acquire and, therefore, limits the 
ultimate academic and intellectual achievements. The present 
data question the Implicit assumption that Level II abilities are 
high in heritability and suggests the opposite may be the case. 
Therefore, it is imperative that educational researchers assess 
the culture loading of various tasks which require Level II 
type abilities and specify the environmental determinants of ■ ■■•• 
those processes. Implicit in that suggestion is the notion of 
several, largely independent, cognitive processes each of which 
may have idiosyncratic environmental determinants and a different 
heritability index. 



ERLC 




References 



Bereiter, C. & Engelmann, S. Teaching disadvantaged chi ldren in 
the preschool . Engelwood Cliffs: Prentice-Hall, 1966^ 

Birch, H. G. & Lefford, A. Intersensory development in children, 
Monographs of Society for Research in Child Development , 1963, 
28 (Whole No. 89). 

Blank, M. 6 Bridger, W. H. Conceptual cross-modal transfer in 
deaf and hearing children, Child Development . 1966, 37 , 

29-38. 

Bousfield, A. K, & Bousfield, W. A. Measurement of clustering 
and of sequential constancies in repeated free recall, 
Psychological Reports . 1966, .19,, 935-942. 

Bousfield, W. A., Puff, C. R. & Cowan, T. !!. The development of 
constancies in sequential organization during repeated free 
recall, Journal of Verbal Learning and Verbal Behavior . 1964, 
3, 489-495. 

Bousfield, W. A. & Rosner, S. R. Free vs uninhibited recall, 
Psychonomic Science . 1970, 20 . 75-76. 

Connors, C. K. , Schuette, C. & Goldman, Ann Informational 
analysis of intersensory communication in children of 
different social class, Child Development . 1967, 3J3, 251-267. 

Dalrymple-Alford, E. C. The measurement of clustering in free 
recall. Psychological Bulletin . 1970, 73 . 32-34. 

Deutsch, M. P. The disadvantaged child and the learning process. 
In Passow, A. H. (Ed.), Education in depressed areas . New 
York: Bureau of Publications, Teachers College, Columbia 

University, 1963. 



Fowler, W. Cognitive learning in infancy and early childhood, 
Psychological Bulletin , 1962, 59 . 116-152. 

Glasinan, L. D. A social-class comparison of conceptual processes 
in children’s free recall. Unpublished doctoral dissertation, 
University of California, Berkeley, 1968. 

Gorden, E. W. & Wilkerson, D. A. Compensatory education for the 
disadvantaged . New York: College Entrance Examination 

Board, 1966. 

Holllngshead, A. B. Social class and mental illness : A community 

study . New York: John Wiley & Sons, 1958. 

Hunt, J. McV. , The psychological basis for using preschool enrich- 
ment as an antidote for cultural deprivation, Merrill-P aimer 
Quarterly. 1964, JLO, 209-248. 



< 



6-1 




Inhelder, B. & Piaget, J. The growth of logical thinking. New York: 
Basic Books, 1958. 

Jensen, A. R. Learning abilities in Mexicar.-American and Anglo- 

American children, Cal ifornia Journal of Educational Research. 
1961, 12, 147-159. 

Jensen, A. R. Learning in the preschool years. In Hartrup, W. 17. 

& Smothergill, II. L. (Eds.). The young child . Washington: 
National Association for the Education of Young Children, 1967. 

Jensen, A. R. Social class and verbal learning. In Deutsch, M. , 
Katz, I., & Jensen, A. R. (Eds.), Social class . race . and 
psychological development . New York: Holt, Rinehart, and 

Winston, Inc., 1968. 

Jensen, A. R. Patterns of mental ability and socioeconomic status. 
Proceedings of the National Academy of Sciences. 1968. 60. 
1330-1337. — 

Jensen, A. R. How much can we boost IQ and scholastic achievement?, 
Harvard Educational Review . 1969a, 39, 1-123. 

Jensen, A. R. Intelligence, learning, ability and socioeconomic 
status, Journal of Special Education . 1969b, 31(1), 23-35. 

Jensen, A. R. The role of verbal mediation in mental development, 
Journal of Genetic Psychology . 1971, 118. 39-70. 

Jensen, A. R. & Frederiksen, J. Social-class differences in free 
recall learning, Journal of Educational Psychology , in press. 

Ken die r, H. H. & Kendler, T. S. Vertical and horizontal processes 
in problem solving, Psvcholglcal Review , 1962 , 69, 1. 

Klaus, R. A. & Gray, S. W. The early training project for dis- 
advantaged children: A report after five years, Monograph 

for the Society for Research in Child Development . 1968 , 33 
(4, Serial No. 120), 1-66. 

Leeper, S. H. , Kales, R. J., Skipper, 1). S. & Witherspoon, R. L. 

Good schools for young children . New York: Macmillan, 1968. 

Handler, G. Organization and memory. In Spence, K. W. & Spence, 

J. T. (Eds.), The psychology of lear ning and motivation. New 
York: Academic Press, 1967, 1, 327-372. : 

Mandler, G. & Dean,.P. J. Seriation: Development of serial order 

in free recall, Jour nal of Experimental Psychology. 1969. 81. 
207-215. — 

Millar, S. Visual and haptic cue utilization by preschool children: 
The recognition of visual and haptic stimuli presented separately 
aud together, Journal of Experimental Child Psychology . 1971, 



Montessori, It. The Montes sort method . New York: Scnocken Books, 

1964. (Translated from the Italian, 1912) 

Myers , J, K. & Bean, L. L. A decade later : A follow up of social 

class and mental Illness . Net; York: John Wiley 6 Sons, 1968. 

Passow, A. H. Education in depressed areas . Hew York: Bureau of 

Publications, Teachers College, Columbia. University, 1963. 

Pick* A. D. , Pick, H. L. & Thomas, M. L. Cross-modal transfer and 
Improvement in form discrimination. Journal of Experimental 
Psychology . 1966, 71, 279-288. 

Puff, C. R. An Investigation of two forms of organization In free 
recall, Journa l of Verbal Learning and Verbal Behavior. 1970. 

9, 720-724. : 

Rapier, J. L. The. learning abilities of normal and retarded 

children as a function of social class , Journal of Educational 
Psychology . 1968, .59, 102-119. 

Roenker, D. L. , Thompson, C. P. & Brown, S. C. Comparison of 
measures for the estimation of clustering In free recall, 
Psychological Bulletin . 1971, 7^, 45-48. 

Rothblatt , L. A. & Wilson, W. A. Intradimens ional and extra- 

dimensional in the monkey within and across sensory modalities. 
Journal of Comparative and Physiological Psychology. 1968. 66. 
539-543. 

Scrimshaw, N. S. Infant malnutrition and adult learning. Saturday 
Review . March 16, 1968. 

Shepp, B. E. & Turrisi, F. D. Learning and transfer of mediating 
re6pnses in discrimination learning. In Ellis, H. R. (Ed.), 
Research in mental retardation. New York: Academic Press. 

i mr. 

Smith, J. & Tunick, J. Crossmodal transfer of a discrimination by 
retarded children. Journal of Experimental Child Psychology. 
1969, 7, 274-201. 

Spitz, H. H. The role of input organization in the learning and 
memory of mental retardates. In Ellis, N. R. (Ed.), Research 
in mental retardation . Mew York: Academic Press, 1966. 

Tulving, E. Subjective organization in free recall of "unrelated'* 
words. Psychological Review . 1S62, 69, 344-354. 

Tulving, E. Theoretical issues in free recall. In Dixon, T. R. & 
Horton, D. L. (Eds.), Verbal behavior and general behavior 
theory . New Jersey: Prentice-Hall, Inc., 1968, 





Tyrrell, D. J. Int radimensional and extradimensional shifts and cross- 
modal transfer in children. Paper presented at the meetings of 
the Eastern Psychological Association, Atlantic City, April 1970. 

Underwood, B. J. & Schulz, R. W. Meaningfulness and verbal learning. 
Chicago, Illinois! Llpplncott, 1960. 

Weikart, D. P. Perry preschool project progress report. Ypsllantl 
(Michigan) Public Schools, 1964. 

Whiteman, M. & Deutsch, M. Social disadvantage as related to In- 
tellective and language development. In Deutsch, M., Katz, I., 

& Jensen , A. R. (Eds . ) , Social class, race and psychological 
development. New York: Holt, Rinehart & Winston, 1968. 

Zeaman, D. 6 House, B. J, An attention theory of retardate dis- 
crimination learning. In Ellis, N. R. (Ed.), Handbook of Mental 
Deficiency . New York! McGraw-Hill, 1963. 



ERiC 




Appendix A 



Summary of AnaJysis of 
Variance for MA Score on the PPVT 



Mean Square df F Ratio p Value 



A (SES: Hi vs Lo) 


312.5 


1 


1.37 . 


<.20 


B (Shift: ID vs ED) 


162.0 


1 


.71 


<.20 


A x B 


.5 


1 


.002 


<.20 


Error 


228.2 


28 







Appendix b 



Summary of 

Analysis of Variance for CA 



Source 


Mean Square df F Ratio p 


Value 


A (SES: Hi vs Lo) 


.12 


1 .003 


<.20 


3 (Shift: ID vs ED) 


.12 


1 .003 


<.20 


A x B 


2.25 


1 .055 


<.20 


Error 


40.5 


28 







Appendix c 




Summary of Analysis of 




Variance 


for IQ on the PPVT 


Source 


Mean Square df F Ratio p Value 


A (SES : 111 vs Lo) 


270.3 


1 .867 <.20 


B (Shift: ID vs ED) 


166.6 


1 .534 <.20 


A x B 


463.1 


1 1.485 <.20 


Error 


311.8 


28 
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Appendix d 



Sunniary of Analysis of 
Variance for ?PVT Raw Score 



Source 


Mean Square 


df F 


Ratio 


A (SES: Hi vs Lo) 


98.00 


1 


.966 


B (Shift: ID vs ED) 


98.00 


1 


.966 


A x B 


1.125 


1 


.011 


Error 


101.42 


23 






Appendix R 






Summary of Analysis 






of Variance for SES Index 






Source 


Mean Square 


df F 


Ratio 


A (SES; Hi vs Lo) 


15400.13 


1 176.56 


B (Shift: ID vs ED) 


50.00 


1 


.57 


A x b 


.5 


1 


.000 


Error 


87.223 


28 





O 

ERIC 



Value 

< .20 
<.20 
<.20 



) Value 

< .001 
< .20 
< .20 
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Appendix F 



Sunuaary of Analysis for Errors 
to Criterion on Original Learning 



Source 

A (SES: 111 vs Lo) 

B (Shift: ID vs ED) 
A x 1) 

Error 



Mean Square Of V Ratio 

180.5 1 .128 
986.00 1 .700 
220.50 1 .156 
1407.59 28 




% 



Value 

>.20 
>.20 
> .20 



Appendix G 



Summary of Analysis of Variance for Errors 
To Criterion on the first Transfer Problem 



Source 

A (SES: Hi vs Lo) 

B (Shift: ID vs CD) 

A x B 

Error 



Mean Square df F Ratio 

1225.13 1 2.726 
4351 . 12 1 10.796 
2178.00 1 A. 847 
449.33 28 





Value 

> .10 
< .005 
« .05 



Appendix II 



Summary of Analysis of Variance 
for Errors on First Six Transfer Problems 



Mean Square df F Ratio p Value 



A (SES: ili vs Lo) 


5002.083 


1 


4.69 


< .05 


B (Shift i ID vs ED) 


7777.521 


1 


7.30 


< .025 


AB 


776.021 


1 


.73 




Error (between Ss) 


1065.454 


28 






C (problems) 


618.496 


5 


1 82 




AC 


238.196 


5 


.70 




BC 


833.933 


5 


2.46 


< .05 


ABC 


367.983 


5 


1.09 




Error (within Ste) 


339.045 


.140 











rm 



Appendix I 



Summary of Analysis of Variance for Logarithm 
Transformation of Errors Over the First Six Transfer 



Problems 



Source 



jlean Square df F Ratio n Value 



A (SES: Hi vs Lo) 

U (Shift: IJ vs Lo) 

AE 

Errors (between S^s) 
C (problems) 

AC 

BC 

ABC 

Errors (within £s) 



3.960 


1 


7.05 


< .025 


4.310 


1 


3.57 


< .01 


.510 


1 


.91 




.562 


23 






.635 


5 


3.23 


< .01 


.054 


5 


.26 




.635 


5 


3.04 


< .01 


.200 


5 


.96 




.209 


140 
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Appendix J 



Summary of Analysis for 
Errors on All Transfer Problems 



Source 


Mean Squar 


e df 


F Ratio 


p Value 


A (SES: Hi vs Lo) 


3400.10 


1 


4.72 


< .05 


B (Shift: D vs Lu) 


6966.92 


1 


9.67 


< .005 


AB 


840.72 


1 


1.17 




Error (between Ss) 


720.50 


28 






C (problems) 


1084.91 


10 


4.40 


<.005 


AC 


294.67 


10 


1.20 




BC 


637.81 


10 


2.59 


<.005 


ABC 


209.33 


280 


.85 




Error (within Ss) 


246.30 
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Appendix K 



Summary of Analysis of Variance for Logarithm 
Transformation of Error Score Over All Transfer Problems 



Source 



Mean Square df F Ratio p Value 



A (5ES: Hi vs Lo) 

B (Shift: ID vs ED) 
AB 

Error (between Ss) 
C. (problems) 

AC 

BC 

ABC 

Error (within j5s) 



2.78 


1 


5.19 


6.52 


1 


12.16 


1.35 

.54 


1 


2.52 


.38 


10 


5.38 


.16 


10 


1.01 


.38 


10 


2.31 


.14 


10 


.88 


.16 


230 





<.05 

<.001 



<.001 



<.025 



Appendix % 

Summary of Analysis of Variance for 
Errors to Criterion on the Last Transfer Problem 



Source 

A (SES: ill vs Lo) 

3 (Shift: ID vs ED) 

Ax a 

Error 







Mean Square df 

.28 ; 1 
16.53 1 

7.03 7 * 1 

2 . 05 ' ..,23 



Ratio p Value 
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Appendix M- 
Stimulus Lists Used in this Study 



List No. 1 



List No, 2 List No. 1 



French Fries 

Hamburger 

Ice Cream Cone 

Bus 

Car 

Truck 

Elephant 

Lion 

Monkey 

Dress 

Pants 

Shoes 



Hammer 

Shovel 

Wrench 

Apple 

Grapes 

Oranges 

Bed 

Chair 

Table 

Fireman 

Mailman 

Policeman 



Bridge 

Ice Cream Cone 

Watch 

Car 

Flag 

Telephone 

Drum 

Lamp 

Monkey 

Glasses 

Pants 

Rake 



O 
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List No. 2 

Hammer 

Iron 

Tree 

Barn 

Grapes 

Letter 

Airplane 

Chair 

Whistle 

Dog 

Fireman 

Shoes 



i 

i 

i 

t 
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Appendix N 

Summary of Analysis of Variance for 
Mean Number of Items Recalled Correctly 



Source 



A (SES; Hi vs. Lo) 

B (Type of List: C vs. NC) 
C (List No.: 1 vs. 2) 

A x B 
A x C 
B x C 
A x B x C 
Error (Between Ss) 

D (Trials ) 

A x D 
B X D 
C x D 
A x B x D 
A x C x D 
B x C x D 
A x B x C x D 
Error (Within Ss) 



Mean Square df F Ratio 

.04 1 .00 

178.90 1 17.25 

4.90 1 .47 

29.04 .. 1 2.80 

.93 1 .09 

20.45 1 1.97 

100.15 1 9.66 

10.37 64 

86.96 5 50.43 

3.25 5 1.89 

4.27 5 2.48 

.95 5 .55 

.30 5 .17 

.98 5 .57 

.21 5 .12 

.60 5 .35 

1.72 320 



~ p Value 

<.001 j 

. 10>p>.05 j 

** " c ' 

< . 005 j 

X 

<.001 j 

<.05 1 

i 

j 

1 

\ 

I 

i 

| 

i 

i 
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Appendix 0 

Summary of Analysis of Variance for 
Total Responses Produced 

Source Mean Square df F Ratio p Value 



A (SES? Hi vs. Lo) 

E (Type of List: C vs. NC) 
C (List No.: 1 vs. 2) 

A x B 
A x C 
B x C 
A x B x C 
Error (Between Ss) 

D (Trials) 

Ax D 
B x D 
C x D 
A x B x D 
A x C x D 
B x C x D 
A x B x C x D 
Error (»?ithin Ss) 



80.95 


1 


2.36 




204.19 


1 


5.94 


<.025 


93.52 


1 


2.72 




111.02 


1 


3.23 


. 10>j>> . 05 


6.02 


1 


.18 




95.39 


1 


2.78 




105.02 


1 


3.06 


.10>n> .05 


34.36 


: 64 




275.00 


5 43.51 


<.001 


16.70 


5 


2.64 


= .025 


5.05 


5 


.80 




8.71 


5 


1.38 




.93 


5 


.15 




4.68 


5 


.74 




6.74 


5 


1.07 




10.57 


5 


1.67 




6.32 


320 
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Summary of Analysis of Variance for 
Total Errors Transformed by Log (x+1) 



Source 

A (SES: Hi vs. Lo) 

B (Type of List: C vs. NC) 
C (List No.: 1 vs. 2) 

A x B 
A x C 
B x C 
A x B x C 
Error (Between Ss) 

C (Trials) 

A x D 
B x D 
C x D 
A x B x D 
A x C x D 
B x C x D 
A x B x C x D 
Error (Within Is) 



•can Souare df F Ratio ? Value 



1.44 


1 


7.66 


<.01 


.01 


1 


.07 




.75 


1 


3.93 


<.05 


.26 


1 


1.33 




.07 


1 


.40 




.47 


1 


2.52 




.13 


1 


.67 




.19 


64 






1.17 


5 


22.77 


<.001 


.07 


5 


1.42 




.03 


5 


.54 




.04 


5 


.71 




.01 


5 


.25 




.03 


5 


.58 




.12 


5 


2.26 


<.05 


.16 


5 


3.12 


<.01 


.05 


320 
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Appendix Q 



Summary of Analysis of Variance for 





Total Errors 








Source 


Mean Square 


df 


F Ratio 


p Value 


A (SES: 111 vs. Lo) 


75.84 


1 


5.01 


<.05 


B (Type of List : C 


vs. :«) 1.95 


1 


.13 




C (List No.: 1 vs. 


2) 61.50 


1 


4.06 


<.05 


A x B 


22.69 


1 


1.50 




A x C 


8.61 


1 


.57 




B x C 


22.69 


1 


1.59 




A x B x C 


.39 


1 


.03 




Error (Between Ss) 


15.13 


64 






D (Trials) 


62.50 


5 


14.67 


<.001 


A x D 


8.78 


5 


2.96 


. 10>p> . 0! 


B x D 


.68 


5 


.16 




C x D 


5.88 


5 


1.38 




A x B x D 


1.17 


5 


.27 




A x C x D 


1.67 


5 


.39 




B x C x. D 


8.29 


5 


1.94 


. 10>£> .0 


A x B x C x D 


7.27 


5 


1.71 




Error (Uithin Ss) 


4.26 


320 







Appendix R 



Summary of Analysis of Variance for 
Correct Recall as a Percentage of Total Words Produced 

Source Mean Square df F Ratio p Value 



A (SES: Hi vs. Lo) 

. B (Type of List: C vs. MC) 
C (List No.: 1 vs. 2) 

A x B 
A x C 
B x C 

A x 3 x C ; 

Error (Between Ss) 

D (Trials) 

A x D 
3 x D 
C x D 

AxBxD's 
A x C x D 
B x C x 0 
A x B x C x 0 
Error (Within Ss) 



5213.13 


1 


9.65 


<.005 


260.66 


1 


.43 




2424.46 


1 


4.49 


•<.05 


559.67 


1 


1.04 




554.63 


1 


1.03 




848.43 


1 


1.57 




17.20 


1 


.03 




540.05 


64 






1746.68 


1 


10.75 


<.001 


123.10 


5 


.76 




138.36 


5 


.85 




73.36 


5 


.45 




37.73 


5 


.23 




97.79 


5 


.60 




460.96 


5 


2.84 


<.025 


372.99 


5 


2.29 


<.05 


162.54 


320 
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Appendix S 

Brief Definitional Formulas for the Clustering Measures 

Used in this Study 



Common Terminology 

O(SCR) ® Number of observed stimulus category repetitions . 
E(SCR) » Number of repetitions expected by chance. 

Max (SCR) e Maximum possible SCR value for a given protocol. 



Min (SCR) 
N 


* Minimum possible SCR value for a 
3 Total number of words recalled. 


given protocol. 


Measure 


Investigator (s) 


Formula 


O-E(SCR) 


Bousfield & 


O-E(SCR) - 



Difference Bousfield (1966) O(SCR) - E(SCR) 

Ratio of Puff (197u) „ O(SCR) 

Clustering Max(SCR) 



Adjusted Ratio Roenker, Thompson, 
of Clustering & Brown (1971) 



ARC = O(SCR) - E ( SCR) 

Max (SCR) - E(SCR) 



D^ Index 



Dalrymple-Alford 

(1970) 



D = O(SCR) - E(SCR) 

A Max (SCR) - Min (SCR) 







Appendix T 

Summary of Analysis of Variance for 
Uean Observed-Expected SCR Difference Scores 
for Categorized Lists 

Source Mean Square df F Ratio p Value 



A (SES: Hi vs. Lo) 


10.69 


1 


2.24 


3 (List No.: 1 vs. 2) 


2.46 


1 


.52 


A x B 


13.13 


1 


2.77 


Error (Between Ss) 


4.76 


32 




C (Trials) 


17.28 


5 


11.88 


A x C 


.44 


5 


.30 


B x C 


1.17 


5 


.81 


A^x B x C 


.39 


5 


.27 


Error (Within Ss) 


1.45 


160 
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Appendix 0 



Summary of Analysis of Variance for 
Observed Clustering as a Proportion of Maximum Possible 



(Ratio SCR Scores) 



Source 


Mean Square 


df 


A (SES: Hi vs. Lo ) 


.07 


1 


B (List Ho.: 1 vs. 2) 


.00 


1 


A x B 


.21 


1 


Error (Between Ss) 


.13 


29 


C (Trials) 


.17 


5 


A x C 


.05 


5 


B x C 


.03 


5 


A x B x C 


.06 


5 


Error (Within Ss) ' 


.05 


45 



F Ratio p Value 

.56 

.01 

1.57 



3.45 <.005 
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Appendix V 

Summary of Analysis of Variance for 
Mean Adjusted Ratio of Clustering Scores (ARC) for 
the Categorized Lists 

Source Mean Square df F P-atlo p Value 



A (SES: Hi vs. Lo) 


.09 


1 .16 


3 (List Ho.: 1 vs. 2) 


.17 


1 .31 


A x B 


1.39 


1 2.52 


Error (Between Ss ) 


.55 


29 


C (Trials) 


.85 


5 4.54 


A x C 


.26 


5 1.39 


B x C 


.13 


5 .72 


A x 3 x C 


.11 


5 .60 


Error (Within Ss) 


.19 


145 
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Appendix W 

Summary of Analysis of Variance for 
Da Index Clustering Scores for the Categorized Lists 



Source Mean Square df 



A (SES: Hi vs. Lo) 


.01 


1 


B (List No.: 1 vs. 2) 


.07 


1 


A x B 


.53 


1 


Error (Between j>s) 


.19 


29 


C (Trials) 


.35 


5 


A x C 


.06 


5 


B x C 


.06 


5 


A x 3 x C 


.03 


5 


Error (Within Ss) 


.06 


145 



F Ratio p Value 

.04 

.35 

2.80 

■ ' ' : ■ ■ ' 
' . I 



5.94 <.005 

1.07 
.99 




i 
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Appendix X 



Brief Definitional Formulas for the Subjective Organization 
Measures Used in this Study 



Common Terminology 



O(ITR) = Number of observed intertrial repetitions. 

G(ITR) » Number of repetitions expected by chance. 

Max (ITR) ■ Maximum possible ITR value for a pair of protocols. 



Measure 



Investigator (s) 



Formula 



O-E(ITR) 

Difference 



Bousfield, Puff, 
and Cowan (1964) 



O-E(ITR) ® 

O(ITR) - E(ITR) 



Ratio of 
ITR 



Puff (1970) 



Ratio 



0 (ITR) 
Max (ITR) 



Adjusted Ratio 
of Subjective 
Organization 



New in the. AR , n 0 (ITR) -E (ITR) 

present study Max (ITR) -E (ITR) 



Notes : 

All measures were duplicated for both unidirectionaly (U) 
and bidirectionally (B) defined units of ITR. 

The O-E(ITR) and ARSO measures were, in addition, found 
using E(ITR) values found with the standard formula and 
with values, E^-(ITR), estimated from statistical 
permutations. 




m 



Appendix y 



Summary of Analysis of Variance for 
O-E(ITRu) Difference Scores 

Source Mean Square df F Ratio p Value 



A (SES: Hi vs. Lo) 

B (Type of List: C vs. NC) 
C (List No.: 1 vs. .2) 

A x B 
A x C 
Bx C 
A x B x C 
Error (Between. Ss) 

D (Trial Pairs) 

A x D 
B x D 
C x D 
A x B x D 
A x C x D 
B x C x D 
A x B x C x D 
Error (tlithin Ss) 



.00 


1 


.00 




12.55 


1 


6.56 


<.025 


.25 


1 


.13 




1.62 


1 


.85 




.07 


1 


.04 




.23 


1 


.15 




.06 


1 


.03 




1.91 


64 






11.38 


4 


9.50 


<.001 


.30 


4 


.25 




3.38 


4 


2.82 


<.05 


1.66 


4 


1.38 




1.03 


4 


. .90 




.38 


4 


.31 




1.73 


4 


1.44 




1.39 


4 


1.16 




1.20 


256 







O 
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Appendix Z 



Summary of Analysis of Variance for 
0-E' (ITP.u) Difference Scores 

Source I*ean Square df F Ratio p Value 



A (SES: Hi vs. Lo) 

B (Type of List: C vs. NC) 
C (List No.: 1 vs. 2) 

A x B 
A x C 
B x C 
A x B x C 
Error (Between Ss) 

D (Trial Pairs) 

A x D 
B x D 
C x B 
A x B x D 
A x C x D 
B x C x D 
A x B x C x D 
Error (Within Ss) 



.20 


1 


.IS 




16.26 


1 


12.33 


<.001 


.77 


1 


.59 




.07 


1 


.05 




.05 


1 


.04 




1.08 


1 


.82 




.26 


1 


.20 




1.32 


64 


5.53 




5.90 


4 


.13 


<.001 


.14 


4 


4.03 




4.29 


4 


.78 


<.005 


.83 


4 


.82 




.87 


4 


.24 




.25 


4 


1.57 




1.68 


4 


.89 




.95 


4 






1.06 


256 







i 
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Appendix *A 



Summary of Analysis of Variance for 
O-E(ITRg) difference Scores 



Source Mean Square df F Ratio 



A (SES; Hi vs. Lo) 




2.02 


1 


.66 


B (Type of List: C 


vs. NC) 


19.32 


1 


6.35 


C (Lis t Ho . : 1 vs . 


2) 


4.41 


1 


1.45 


A x B 




3.06 


1 


1.01 


A x C 




.07 


1 


.02 


B x C 




2.04 


1 


.67 


A x B x C 




.41 


1 


.14 


Error (Between Ss) 




3.04 


64 




D (Trial Pairs) 




17.84 


4 


14.35 


A x D 




.36 


4 


.29 


B x D 




4.39 


L 


3.53 


C x D 




1.21 


4 


.98 


A x B x D 




2.15 


4 


1.73 


A x C x D 




.43 


4 


.35 


Bx C X D 




1.60 


4 


1.29 


A x B x C x D 




2.14 


4 


1.72 


Error C’ithin Ss) 




1.24 


256 
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; Value 
<.025 

<.001 

<.01 
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Appendix BB 

Summary of Analysis of Variance for 
0-E* (ITR 3 ) Difference Scores 

Source . Mean Square df F Ratio p Value 



A (SES.: Hi vs. Lo) 

B (Type of List: C vs. NC) 
C (List No.: 1 vs. 2) 

A x B 
A x C 
3 x C 
A x B x C 
Error (Between Ss) 

D (Trial Pairs) 

A x D 
B x D 
C x D 
A x B x D 
A x C x D 
B x C x D 
A x 3 x C x D 
Error ( 



.03 


1 


.02 




27.56 


1 


17.35 


<.001 


.04 


1 


.03 




.04 


1 


.03 




.00 


1 


.00 




1.42 


1 


.89 




.48 


1 


.30 




1.59 


64 






6.07 


4 


5.86 


<.001 


.73 


4 


.71 




2.69 


4 


2.60 


<.05 


.84 


4 


.31 




1.79 


4 


1.73 




.40 


4 


.38 




.37 


4 


.36 




1.36 


4 


1.32 




1.03 


256 
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Appendix CC 



Summary of Analysis of Variance for 
Observed ITRg Scores as a Proportion of 
Maximum Possible Values 



Source 

A (SES: Hi vs. Lo) 

B (Type of List: C vs. NC) 
C (List No.: 1 vs. 2) 

A x B 
A x C 
B x C 
A x B x C 
Error (Between Ss) 

D (Trial Pairs) 

A x D 
B x D 
C x D 
A x 5 x D 
A x C x D 
B x C x D 
A x B x C x D 
Error (Within Ss) 



Mean Square df F Ratio p Value 



,00 


1 


.01 


01 


1 


.15 


,49 


1 


.84 


,02 


1 


.31 


12 


1 


2.06 


,01 


1 


.22 


07 


1 


1.26 


,06 


64 




20 


4 


3.88 


01 


4 


.29 


04 


' 4 


.71 


04 


4 


.77 


05 


4 


.96 


02 


4 


.38 


01 


4 


.23 


13 


4 


2.51 


05 


256 
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Appendix DD 



Summary of Analysis of Variance for 
Observed ITRjj Scores as a Proportion of 
Maximum Possible Values 



Source Mean Square df F Ratio p Valu e 



A (SESt Hi vs. Lo) 

3 (Type of List! C vs. NC) 
C (List No . i 1 vs . 2) 

A x B 
A x C 
B x C 
A x B x C 

Error (Between Ss) 

D (Trial Pairs) 

A x D 
B x D 
C x D 
A x B x D 
A x C x D 
B x C x D 
A x 3 x C x D 
Error (Within Ss) 



.02 


1 


.21 




.02 


1 


.31 




.01 


1 


.06 




.04 


1 


.52 




.14 


1 


1.83 




.02 


1 


.25 




.27 


1 


3.51 


. 10>£>.05 


.08 


64 






.23 


4 


4.01 


<.005 


.03 


4 


.58 




.17 


4 


3.03 


<.025 


.10 


4 


1.76 




.12 


4 


2.04 


. 10>£> . 05 


.09 


4 


1.52 




.01 


4 


.25 




.16 


4 


2.77 


<.05 


.06 


256 







O 
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Appendix EE 



Summary of Analysis of Variance for 
Adjusted Ratio of Subjective Organization (ARSOy) Scores 

Source Mean Square df F Ratio p Value 



A (SES: El vs. Lo) 




.01 


1 


.15 


B (Type of List: C 


vs. NC) 


.00 


1 


.03 


C (List No . : 1 vs. 


2) 


.07 


1 


1.06 


A x B 




.01 


1 


.13 


A x C 




.10 


1 


1.55 


3 x C 




.03 


1 


.48 


A x B x C 




.04 


1 


.61 


Error (Between Ss) 




.00 


64 




D (Trial Pairs) 




.31 


4 


4.80 


A x D 




.02 


4 


.35 


B x D 




.04 


4 


.62 


C x D 




.05 


4 


.30 


A x B x D 




.06 


4 


1.00 


A x C x D 




.02 


4 


.28 


B x C x D 




.01 


4 


.21 


A x B x C x D 




.16 


4 


2.54 


Error (Within Ss) 




.06 


256 





O 
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Appendix FF 



Summary of Analysis of Variance for 
Adjusted Ratio of Subjective Organization (ARSOy 1 ) Scores 



Source 



Mean Square df F Ratio p Value 



A (SES: Hi vs. Lo) 


.00 


1 


.04 


B (Type of List: C vs. NC) 


.02 


1 


.22 


C (List No.: 1 vs. 2) 


.12 


1 


1.74 


A x B 


.02 


1 


.34 


A x C 


.14 


1 


2.00 


B x C 


.13 


1 


1.81 


A x B x C 


.02 


1 


.26 


Error (Between £s) 


.07 


64 




D (Trial Pairs) 


.26 


4 


3.71 


A x i) 


.03 


4 


.40 


B x D 


.05 


4 


.68 


C x D 


.07 


4 


.96 


A x B x D 


.10 


4 


1.40 


A x C x D 


.01 


4 


.21 


B x C x D 


.02 


4 


.22 


A x 3 x C x D 


.16 


4 


2.35 


Error (Within Ss ) 


.07 


256 





<.01 



. 10>o>.05 



O 
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Appendix GG 



Summary of Analysis of Variance for 
Adjusted Ratio of Subjective Organization (ARSOg) Scores 

Source tlean Square df F Ratio p Value 



A (SES: Hi vs. Lo) 




.05 


1 


.30 




B (Type of List: C 


vs. NC) 


.01 


1 


.05 




C (List No.: 1 vs. 


2) 


.08* 


1 


.68 




A x B 




.09 


1 


.72 




A x C 




.12 


1 


1.01 




B x C 




.39 


1 


3.16 


. 10>£>.05 


A x B x C 




.45 


1 


3.72 


. 10>£> .05 


Error (Between Ss) 




.12 


64 




D (Trial Pairs) 




.48 


4 


4.07 


<.005 


A x D 




.11 


4 


.95 




B x D 




.40 


4 


3.43 


<.01 


C x D 




.10 


4 


.83 




A x B x D 




.14 


4 


1.21 




A x C x D 




.20 


4. 


1.70 




B x C x D 




.15 


4 


1.28 




A x 3 x C x i) 




.21 


4 


1.78 




Error (Vi thin S 3 ) 




.12 


256 
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Appendix HH 



Summary of Analysis of Variance for 
Adjusted Ratio of Subjective Organziation (ARSC^') Scores 



Source 


Mean Sauare 


df 


F Ratio p Value 


A (SESs Hi vs. Lo) 


.02 


1 


.17 


B (Type of Li».:: C 


vs. NC) .14 


1 


1.14 


C (List No.: 1 vs. 


2) .06 


1 


.48 


A x B 


.03 


1 


.21 


A x C 


.13 


1 


1.07 


B x C 


.27 


1 


2.17 


A x B x C 


.21 


1 


1.68 


Error (Between Ss)_ 


.12 


64 




D (Trial Pairs) 


.46 


4 


3.70 <.01 


A x D 


.05 


4 


.41 


B x D 


.15 


4 


1.21 


C x D 


,10 


4 


.76 


A x B x D 


.16 


4 


1.29 


A x C x D 


.12 


4 


.94 


B x C x D 


.01 


4 


.05 


A x B x C x D 


.31 


4 


2.52 <.05 


Error (Uithin Ss) 


.12 


256 
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Appendix II 



Summary of Analysis of 
Variance for MA Measured by the PPVT 



Source 


Mean Square df F Ratio p 


Value 


A (SES: Hi vs Lr.) 


207.03 


1 2.43 




8 (Modality: Tact, vs Vis.) 


5.62 


1 .07 




A x B 


.23 


1 .00 




Error 


85.05 


36 




Appendix JJ 






Summary of 






Analysis of Variance for 


CA 




Source 


Mean Square df F Ratio p 


Value 


A (SES: Hi vs Lo) 


5.63 


1 .19 




B (Modality: Tact, vs Vis.) 


7.22 


1 .25 




A x B 


‘ 9.03 


1 .31 




Error 


29.05 


36 




Appendix KX 






Summary of Analysis 






of Variance for PPVT Raw 


Score 




Source 


Mean Square df F Ratio p 


Value 


A (SES: Hi vs Lo) 


65.02 


1 2.82 




B (Modality: Tact, vs Vis.) 


4.22 


1 .18 




A x B 


.22 


1 .01 




Error 


23.04 


36 
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Appendix 'LL 



.Summary of 

Analysis of Variance ' f of IQ 



Source 

A (SES: Hi ;/s Lo) 

5 (Modality: Tact, vs Vis.) 

A x 3 

Error 



Mean Square df F Ratio p Value 

34.10 1 2.28 

.10 1 0 

.10 1 0 

36.83 36 



Appendix mm 
S ummary of 

Analysis of Variance for SES Index 



Source 

A (SES: Hi vs Lo) 

3 (Modality: Tact, vs Vis.) 

A x B 

Error 



Mean Square df F Ratio p Value 

14473.03 1 194.43 < .001 

24.02 1 .32 

34.23 1 .46 

74.46 36 



Appendix NN 



Summary of Analysis of Variance for 
Errors in Stimulus Equivalence Judgements 



Source 


Kean Square df 


F Ratio 


P 


Value 


A (SES: Hi vs Lo) 


1.25 


1 


.44 






B (Standard: Tact, vs Vis.) 


162.45 


1 


57.79 


< 


.005 


A x B 


6.05 


1 


2.15 






Error (Between) 


2.81 


36 








(Transfer: Intra vs Inter 


92.45 


1 


39.31 


< 


.005 


Modality) 












A x C 


4.05 


1 


1.74 






B x C 


14.45 


1 


6.22 


< 


.025 


A x B x C 


.45 


1 


.19 






Error (Within) 


2.32 


36 
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